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Turn your Apple into the world's 
most versatile personal computer. 



The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And. the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-BO based circuit card. 
Just plug it into any slot (except 0) of 
your Apple, No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple IS still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 



BASIC included. A powerful tool, 
BASIC-BO is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16-dig)t precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 

More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 



Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
m operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or we'll send it to you 
and include a dealer list. Write us. Call 
us, 

SoftCard IS a trademark of Microsoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. ^-80 is a registered trademark of Zilog, 
Inc CP/M IS a registered trademark ol Digital 
Research. Inc 
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THE CHIEFTAIN™ 5V4-INCH WINCHESTER 

HARD DISK COMPUTER 




SO ADVANCED IN SO MANY WAYS . . . 

AND SO COST-EFFECTIVE . . . 

IT OBSOLETES MOST OTHER SYSTEMS 

AVAILABLE TODAY AT ANY PRICE. 







• HARD DISK SYSTEM CAPACITY 

The Chieftain series includes 5'/i- aiid 8-incti 
Winchesters that range from 4- to 60- 
megabyte capacity, and higher as technology 
advances. All hard dish Chieftains include 
6Vk memoiy with two serial potts and 
D0S69D dish operating system, 

• UGtITnmG ACCESS TINE 

Average access time for SW-inch Winchesters 
is 70-nisec. comparable to far mote costly 
hard dish systems. Tlial means data transfer 
ten-times faster than floppy disk systems. 



The Chieftain 
Computer Systems: 



Here are the Chieftain 6809-based 
hard disk computers that are destined 
to change data processing . . . 



• 2-miZ OPERATION 

Alt Chieftains operate at 2-Mh;, regardless 
of disk storage type or operating system 
used. Compare this to other hard dish 
systems, no matter how much they cost! 

• DPIA DATA TRAnSfER 

DMA data transfer lo-and-from tape and disk 
is provided for optimum speed. A special 
design technique eliminates tlie necessity 
of halting the processor to wait for data 
which normally transfers at a slower speed, 
determined by the rotational velocity of 
the disk. 

• RUnS UrfDER DOS OR OS-9 

llD matter which Chieftain you select . . , 
Si.'i- or 8-inch floppy, or 5'A- or 8-inch 



Winchester with tape or floppy back-up . . . 
they alt run under DOS or OS-9 with 
no need to modify hardware or software, 

• unSOtinDED riEXlBILITY 

You'll probably never use it, but any Chieftain 
hard dish system can drive up to 20 other 
Winchesters, and four tape drives, with a 
single DMA interface board! 

• SnOKE SIGNAL'S HERITAGE OF 
EXCELLENCE 

This new-generation computer Is accompa- 
nied by the same Endurance-Certified 
quality Dealers and end-users all over the 
wodd have come to expect from Smoke 
Signal. And support, software selection and 
extremely competitive pricing are very much 
a part of that enviable reputation. 
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CniEfTAin 95W4 

A-megabyte, 5'A-inch Winchester with 
a ,160-k lloppy disk drive [pictured]. 

CHIEETAin 95XW4 

A-megabyte, SW-itich Winchester with 
a 750-h octo-density floppy dish drive. 

CniEfTAin 98W15 

l5-mcgabyte, SW-inch Winchester with 
a l-megabyte S-inch floppy disk drive. 

CniEFTAin 9W15T20 

15-megabyte, 5'/i-inch Winchester with 
3 20-megabyte tape streamer. 



20-iViegabyte Tape Streamer Back-Up Option 



Available with ali Chieftain hard 
disl^ configurations. This 
cartridge tape capability 
provides full 20-megabyte 
disk back-up in less than five 
minutes with Just one 
command, or copy com- 
mand for individual file 
transfers. Transfers data 
tape-to- disk or dish-to- 
tape. Floppy back-up is 
also available in a variety 
of configurations. 





Write or cali today for detaiis (inciuding the iow prices) 
on the Chieftain Series. . . and on dealership opportunities 



Name - 



SMOKE SIGNAL BUOADCASTINC® 

31336 VIA COLINAS 
WESTLAKE VILLAGE, CA 91362 
TEL (213) 889-9340 



Company 

Address 

Cily 



. Slate. 
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Telephone I 



Organization a problem? 

Look what Sensible Software Is doing for you... 




% 



Here is a tasl and fnendly utility to orqaru2e the files on your 
dtiettes uang DISK ORGANIZER. You can oider the tJes on 
a dis kette not only alphabetically, but in any order you want, 
TITLES can be entered, describing a tile or group ol files on 
the diskette. These TITLES may be entered m normal, in- 
verse, flashing, and lower case letters All work is done on a 
RAM version ot the Directory; so if you decide the changes 
you made are not correct, you can amply abort the process 
and keep the oki calalog. Since DISK ORGANIZER works 
on a FtAM version ol the Directory, disk access is k^l to a 
minimum; hence, DISK ORGANIZER is extremely last. 
The following functions sre also included: 

• DYNAMIC DISPLAY of afl iJe names in the Krectory. 

• RENAMING the -HELLO" prcgrdm 



• A SIMULATED CAfALOG to show the modihEd Directory 
before i! is wntlen to the Diskette. 

• ALPi lABETIZING the file names 

• UNDELETING deleted tiles 

• PURGING deleted files 

• RENAMING files (with the ame character input options as 
TITLING. 

• LOaaNG and UNLOCKING [some or all) files. 

• DELETING files. 

• DELETING DOS lor increased data storage. 

• A powerful SMART KEY to aulomallcally iccale the next vaLd 
file name lor any specified operation 

DISK ORGANIZER . . . Apple II or Apple II Plus with 
48K and one or more Disk Dnves. .$30.00 





Is intei^disk travel and 

intra-disk file manipulation 

causing diK iculties? 

Then SUPER DISK COPY is for YOU! 

Super Disk Copy is much more than just another copy 

program. It's practically a 'mini-DOS' in itself. Super Disk 

Copy IS completely menu dnven and works with EXDS 3. 1 , 

3,2, and 3.3. Fili^ may even he transferred from one IX5S to 

another (exampfe: DOS 3,3 to DOS 3.2). Super Disk Copy 

makes the conversion to DOS 3,3 less painful. After seeing 

Super Disk Copy, you will agree it is the best copy program 

on the market] Among the many features are: 

• Wildcards may he entered anyfime a file is used. They allow both 
automabc or user verificaton of the file tiandling (Example: to 
copy file names that start mth 'Apple', you wouki enter 'Apple = '), 

• COPY single files (Applesoft, Integer, Text, Binary, Relocatable). 

• COPY DOS. 

• COPY ENTIRE DISK Super Disk C(^3y uses a unique technique 
lor fast copying. 

• A BH17TS. FORCE COPY made for Pas:al, FORTRAN, and CP/M 
diskettes. 

An optional rmrrangement of files so that they raraipy 
coniiguouE s©;:toiE for improved access bme. 
• UNDELETE deleted files 

• A PLOT of disk usage. 

• FIX file st!Es. Mate sure your valuable files are protected 
and unused sectors are available. 

• DELETE IXDS. Frees up extra spece on your diskettes, 

• ALPHABETIZE file names in directory. 

• REPLACE illegal cfiaracters in file names, 
■ Opfional 'INTT ol copy diskette. 
LOCK or UNLOCK files and much, MUCH more. , . 

SUPER DISK COPY was one of only two programs to 
receive a rating of 100 in PRICE/USEFULNESS RATIO in 
THE BOOK OF APPLE COMPUTER SOFTWARE 1982 
They sid "This is a definite MUST HAVE utility package." 
48K and DISK II required,, .$30 JO 
For a complde catalog ssnd $ 1 00, refundable with your trsl purchase. 



U you have a large software 
collection and have problems locating 
specific programs or you need to 
be reminded of what they do... then 
you need MULTI-DISK CATALOG 

Multi-Dsk Catalog is deagned spedbcally lor keeping track ol 
the contents of the APPLE diskette library. The resulting 
master catalog can be sorted, searched, and printed. Mulh- 
Disk Catalog is entirely menu dnven, easy to use, and very 
fast. Some of the unk)ue futures included are: 

• Works with 13 and 16-seclor iomTated diskettes (DOS 3.1, 3.2, 
and 3.3). Diskette tram either type DOS can be added to the same 
dala-tase used 

• You assign the volume tdenfificalion number (range I to 999), 
there is no need to INIT each of your disks with a unique volume 
numter. 

• A 2 letter classihcahon code can be added to each file name. The 
classifications are retained when Uie disk volume is updated. 

• Mulbkey sorting. Up to 3 keys may be selected lor Kirting the file 
names. The sari keys include disk number, file name, clasafication, 
file type, and hie size. 

• Multi-Disk Ciitdbg is written entirely in machine language, so it is 
very last 

" A powerful search mask can he used to find a file name or groups 
of file namra. 

• MuIt-Disk Catalog supports special printer interfaces. 

• Both sadffi ol a diskette may be entered under the same disk 
numtier 

• Titles may be entered lor each diskette and much more! 

"There is no doubf about it, this is the best aitd most 
versatile master catalog program available"— THE BOOK OF 
APPLE COMPUTER SOFTWARE 1982. 
48K and one Disk Dnve required . $25.00 

Sensible Softujore 

66)9 Perham Dnve Dept. MO • Vtet Bloomfield, JA;fiigan 48033 • (313) 399-B8T7 
Visa and MasterCard welcome, please add SI 25 pcstage and handling per disl:etle. 
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I/O ENHANCEMENTS 

6 AIM User Device Arbiter joeiswank 
Expand the AIM's input and output ports 

-I -I General Purpose Tape I/O for OS! Jerry d. Boucher 

' ' Flexible cassette LOAD and SAVE functions are provided 

•iC A Real Tape Operating System Dale De Priest 

' ^ Get the most out of Commodore's reliable system 

Oi COPCOP Single Drive Copier Peter Kieijnian 

^ ' Copy OSI diskettes quickly and easily 

HARDWARE 

07 Votrax Interface for SYM John Vaiente 

^ ' Easily interface this speech synthesizer to your system's VIA 

OH 6508 — A New 6502 Configuration Ralph Tenny 

'^ ' Package includes processor, I/O, RAM and other features 

OC Time of Day the Easy Way Martin De George 

*^'-' Processor-independent real time with the addition of one chip 

OQ Programmable Reverse Video for the C1P — Charles l Stanford 

*J^ Add this handy feature to your C1P with programming and circuitry 

6809 

AC Structured Programming in BASIC09 Brian capouch 

^'^ Combine the benefits of structured programming and user interaclion 

c-f Extensions to the C-Bug Monitor Ralph Tenny 

'-' ' Debugging functions are added to this M.L. monitor for the color computer 

Multiprecision Addition— A Comparison of 6809 and 6502 

57 Programming Gregory Wall<er and Tom Whiteside 

Addition routines demonstrate 6809's programming advantages 

e H FLEX: An Operating System for the 6809 Dale Puckeii 

^ ' FLEX'S history, features, and applications are discussed 

BASIC AIDS 

00 7SEG: PET Giant Character Set JohnGirard 

00 Alpha-numeric characters on seven-segment display 

07 Applesoft Variable Dump Philippe Francois 

O • This debugging utility provides a dump of current variable array values 

QO Integer Cross-Reference Utilities Lee Reynolds 

*^^ Generate a complete cross-reference table for Apple Integer BASIC programs 
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The Most Spectacular Extravaganza Ever. . . 

For Apple Users 



At Applefest '82 hundreds of manufacturers, 

distributors and dealers will stnowcase the entire 

spectrum of Apple-compatible products including 

computers, components, peripherals, plug-in cards, 

publications, gifts, magazines, services, accessories 

and software for home, office and school. 

Hands-on centers and multimedia presentations will 

demonstrate the newest applications for business, 

education and entertainment. 

Seminars and workshops, conducted by the world's 

leading Apple authorities, will detail new uses to 

make your Apple more enjoyable and more useful 

than you ever imagined. 

You'll meet thousandsof other Apple owners and find 

the newest of everything for your Apple under one 

roof - . . and for sale at super show prices. 

So if you use an Apple ... or are thinking about 

buying one, you won't want to miss a minute of 

Applefest '82. 

Ticket & Hotel Information 

Send your check and a note indicating the specific show you wish 

to attend. Ticl<ets and hotel information will be mailed back to 

you, Tickeiscan also be purchased at the show. Make all checks 

payable to Northeast Expositions ]nc. 824 Boylston Street. 

ChestnutHill, Mass, 02l67Tel:6I7 739 2000. 

Exhibitor Information 

For specific exhibitor information on one or all of the Applefest '82 
shows call Northeast Expositionsat the telephone numberabove. 



Applefest/ Boston 

Fri-Sun May 14-16, 1982 

Hynes Auditorium 

Show Hours: 1 JAM to 6PM Daily 

Admission: S6perdayorSl0for2days, 

Sl5for3days 

Applefest/ M Inn eapolfs 

Thurs-Sun Sept ? 6-1 9, 1 982 
Minnesota Auditorium and Convention Hall 
Show Hours: 1 1 AM to 6 PM Daily 
Admission: S5 per day or 58 for 2 days, 
S 1 2 for 3 days, S [ 5 for 4 days 

Applefest/Houston 

Fri-Sun Nov 19-21, 1982 

Albert Thomas Convention Center 

Show Hours: IPM to 10PM Daily 

Admission: Ssperdayor S8for2days, S|2for3days 

Applefest/San Francisco 

Fri-Sun Dec3-5, 1982 

Moscone Center 

Show Hours: 1 PM to 10PM Daily 

Admission: S5 per day or S8for2days, S12for3days 

Applefest is produced by Northeast Expositions Inc. and issanaioned 
by Apple Computer Inc. and The Boston Computer Society. 

•Apple and Applefesi are registered trade and service marKS of Apple 
Computer I nc 
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This month's cover launches MICRO 
into spiing with colorful tulips, A 
microcomputer could be used to plan 
garden planting. Given the character- 
istics of the plants — their growing 
seasons, stature, flower color, etc. — 
the program would assist in planting 
for best halance. 

The 'spring' theme of the cover also 
relates directly to the editorial theme 
of the issue — the 6809. This is truly 
the spring of the 6809, as well! 

Cover photo: Betsey Bolton 
Lowell, Massachusetts 
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Editorial 



Support the 6809! 

Personal computers make the transfer 
of information easier by removing un- 
necessary barriers between minds. The 
result is more than just added conven- 
ience. According to information theory 
(and common sense), if it is easier for 
people not to have information than to 
have it, they won't have it. How many 
times have you known that you could 
obtain a piece of information if you 
were willing to make the trip to the 
library? Chances are you stayed home 
and remained ignorant. Personal com.- 
puters offer us the possibility of lives 
that are "barrier-free" with respect to 
information. 

"Barrier- free" is a term used to 
describe building designs that don't 
lock out the handicapped. Nearly 
everyone has been handicapped at one 
time or another by not having access to 
the right information at the right time. 
What may be called the "personal com- 
puting movement" generates such in- 
tense enthusiasm because we are dimly 
aware that making the flow of informa- 
tion bairier-free can offer human society 
opportunities for advancement greater 
than any known before in history. 

Even so, the personal computing in- 
dustry has been responsible for creating 
some new barriers as it removes the old 
ones. The familiar "Tower of Babel" 
analogy aptly describes the problem — 
those who can't use each new com- 
puter language far outnumber those 
who can. in the Biblical story, the 
Tower of Babel was a joint effort by all 
of humanity to build a structure that 
would attain the heavens. To prevent 
this, God inflicted "Babel" on his 
presumptuous children so that only 
small groups could solve problems in 
common with the aid of that powerful 
tool, language. As humanity still 
strives to create that great tower of 
common understanding, it is still 
language, our greatest resource, that is 
our most imposing barrier. 

Those of us who are professionally 
involved in the growth of personal 
computers have a responsibility to 
make this technology as barrier-free as 
possible. Barriers that have become 



familiar — between the Apple world 
and the TRS-80 world, for example — 
are not in anyone's long-term best in- 
terest. Nor are they going to be mean- 
ingful much longer. Radio Shack has 
announced the Model 16, which will 
incorporate the 68000, the same chip 
rumored to be part of the next- 
generation Apple. But even when sys- 
tems use the same CPU, it can be ex- 
tremely difficult to alter code written 
for one configuration to run on another 
unless sytem transportability has been 
a major design consideration from the 
start. 

There is a microprocessor available 
now that can play a significant role in 
removing barriers between systems. 
The 6809 microprocessor, designed at 
Motorola, removes obstacles to trans- 
portability that the 6502, for all its vir- 
tues, created. Hardware considerations 
required a fixed page zero location in 
the 6501, making it very difficult to 
alter 6502 software written for a 
specific system to run on another 6502 
configuration. The 6809's Direct Page 
Register, however, permits the soft- 
ware itself to establish page zero in the 
process of adapting to specific system 
configurations. The result: position- 
independent code. 



One of MICRO'S primary concerns 
is to promote the removal of barriers to 
software transportability. We are pleased, 
therefore, to feature the 6809 processor 
in this issue, which includes a discus- 
sion of the 6809 vis-a-vrs the 6502 by 
Mssrs. Walker and Whiteside of 
Motorola. 

I would like to conclude by taking 
this opportunity to introduce myself to 
the readers of MICRO. As Senior 
Editor, I hope to help MICRO become 
an even more effective information in- 
terchange between serious computer- 
ists. If you have any comments or 
ideas, write or call me at MICRO. Or 
reach me at 71535,231 on the Compu- 
Serve network. 



Lo-arttlcC 
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AIM User Device Arbiter 



I 



by Joel Swank 



Expand the AIM'S user input and 
output ports up to 83 devices 
each with the User Device 
Arbiter. 

AIM User Device Arbiter 
requires: 

AiM-65 

One of AIM'S sirongesi features is the 
user I/O port, system device "U". 
With this user hook you can interface a 
wide variety of devices to the AIM and 
they will work with all AIM firmware. 
Unfortunately only one input and one 
output device can be available at a 
time. Since I use several devices on the 
user port, remembering the device 
driver addresses and manually changing 
the user vectors was inconvenient. To 
relieve this problem, i wrote the User 
Device Arbiter |UDA]. 

UDA separates the AIM user port in- 
to as many as 83 sub-devices. Each sub- 
device is represented by a one -character 
code. When I specify "U" in response 
to the IN = or OUT = prompt, the UDA 
receives control and displays the prompt 
DEVICE = . If I enter the one-character 
sub-deivce code, the open routine for 
that device is then executed, Any sub- 
sequent calls to the user port are sent to 
the device driver through the secondary 
user vector in the UDA. 

UDA is a simple, table-driven rou- 
tine. There are two logically identical 
routines, one for input and one for out- 
put. The Arbiter routines are only ex- 
ecuted when they are entered with the 
carry flag clear (open call]. The response 
to the DEVICE = prompt is used as a 
search argument for the device table, 
which is a list of device codes and 
device driver routine addresses. The 
driver routines are the same routines 
whose addresses would normally be 
stored in the user vectors. The tables 
must be terminated with a zero. If a 
device code is not found in the table, 
the error message UNKNOWN DEVICE 
is displayed and the DEVICE = prompt 
re-issued. When the device code is 
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IJDfl ; THE RIH USER rFiili:E FiPEaTER 

FUNCTIONi 

TO SELECT hinGHG MULTIPLE DEiJICES Frjp 
l-'Ci 'iIR THE ftlM USER PORT. 



AIM U'^EP iJIfl ADDRESSES 



UDPB 

UDDRB 

UPCR 

UIFR 

UIER 



=*flQOC 
=*flOrjE 



filM SUBROUTINE*? 



TTYTST 

BLfiNK 

OUTPUT 

EOURL 

REDOUT 

CPLQIlI 

COMIN 



=*ES42 
=*ES3E 
sJE97fl 
=»E7DS 
=JE973 
'^IEFil3 
=tElFil 



IJIN =*10S 

; OUTSIDE ADDRESSES 

UICIN =4362F 
UlCOT ^t^iAS 
DISKIN =»93C3 
DISKOT =*937fl 
BUFF IN a*se96 
BUFFOT =*SS41 



;TEST FOfi' TTY MODE 
;SENO SPACE TO D.'P 
jfiCCUM TO D'P 
.:'=- TO THE D/P 
;REflO KBO WITH ECHO 
:CR LF TO D/P 
;FlIM RE-ENTRY 

;FilM USER I/O HECTORS 



UIC-20 I-O 

DISK I/O DRIUERS 

BUFFER MfWfiCER I/O ORIUERS 



*=JSOOO 
ROUTINE TO INITIftLIZE THE USER 1/0 UECTORS 



INITFIL. LDY *Z 

INILUP LDR UECS.V 

STfl UIN.Y 

OEY 

BPL INILUP 

IfT COM IN 

BRBffER'ROUTINES"' 



; ENTRY FOR USER INPUT 
USERl BCS JMPIN 



:IH1T USW I/O UECTOR? 



80 GETI 



JSR OETOEU 
LDY »C 
UOILUP LDX DTRBI.Y 
BEO NOOEUl 
CMP OTRBl.Y 
BEQ MOUflDI 
INY 
IHY 
IHV 
BNE UDILUP 

MOUROl INY 

LDR OTRBl.Y 
STR I DEC 
LDR OTRBI+1. 
STH lUEC+1 
CLC 



3032 6C 12 81 JMPIN JMP HUEC) 



;flLREflDY OPEN 

; INPUT DESIRED DEUICE 

iPREPRRE TO SERRCH TRBLE 

;END OF TABLE? 

;YES, ERROR 

;t1BTCH? 

;YES, DISPATCH IT 

;N0, BUMP TO NEXT 

:TRY RGflIN 

J FOUND - BUMP TO RDDRES3 
mOUE fffiDRESS TO UECTOR 



^EXECUTE DEUICE DRIVER 

(Continued) 
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DOS FOR AIM-65: *499. 



00 



COMPLETE ! 



INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 
MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 
NEW BYTE-DOS DISC OPERATING SYSTEM. 
153K BYTES ON-LINE, INEXPENSIVELY! 



BYTE-DOS COMMANDS 



• FORMAT - Prepares New Disc 

• BAD SECTOR SCAN - QCs Disc 

• DUMP - RAM File to Disc 

• LOAD ■ Disc File to Ram 

t LIST -Prints Disc File Names 

• ERASE - Eliminate a File 

• UNERASE - File Recovery 

• RENAME - Rename a File 
tCOPY - Copv 1 File 

• TRANSFER - Copy Complete Disc 

• KOMPRESS - Optimizes Disc Space 

AND MORE! 

IT'S EASY AND FUN TO USE! 




BYTE MICROSYSTEMS 

CORPORATION 
1477 ELKA AVENUE, SAN JOSE, CA 951 29 408/446/0559 



J 



master charge 




SEND ME THE FULL STORY! 



Name. 



• BYTE-DOS OPERATES WITH THE AIM-65 MONITOR, 
BASIC, ASSEMBLER. EDITOR, PL/65 AND FORTH. 
ACCESS IS THROUGH PROGRAM I/O AND F1-F3 KEYS. 
BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8" 
FLOPPYSI 

• BYTE-DOS $499 SYSTEM INCLUDES DISC CON- 
TROLLER CARD, TEAC FD-50A DISC DRIVE i153K 
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM. 
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST 
PLUG IT TOGETHER AND USE! 

AIM-65 is B tcademaik of Rockwell International 



Company. 
Address — 
City 



State 



_Zip. 



Teleptione. 



D home 
D work 



Q I own an AIM-65, 

□ I'm thinking of buying an AIM-65. 

□ Send full BYTE-DOS Data. 



No. 47-April1982 
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found in the table, the succeeding two 
bytes are moved to the secondary user 
vectors. Subsequent calls to the device 
"U" vectors with carry flag set (I/O 
call] are directed through these secon- 
dary vectors. 

My device tables contain three in- 
put devices and foiu" output devices. In- 
cluded in the assembly is the driver for 
my BASE 2 printer. The drivers for my 
disk, buffer manager, and VIC- 20 
parallel link, are located elsewhere. 
Devices can easily be added by insert- 
ing their device codes and driver rou- 
tine addresses in the tables. To avoid 
selecting the wrong device, have each 
open routine display a message that 
identifies which device was selected. 

Included at the beginning of UDA is 
a routine that initializes the user I/O 
vectors with the addresses of the arbiter 
routines. Execute this routine only 
once after UDA is loaded. UDA has no 
effect on AIM's restriction of having 
only one input and one output device 
open at a time. 

The author may be contacted at 25730 
Btath Dr., Rockaway, OR 97136. 



COLOR VIDEO MONITORS 

• COMPOSITE VIDEO INPUT, NTSC: 

TC-700 13" color monitor/TV receivei. 
SwilChable, $349 00 TC-900 19" monitor/TV 

receiver. 1449 00. 

• SONY TV to video monitor conversiori kil. 
MCK-100; oplo-isolalor input $99.00. 

. RGB VIDEO MONITORS: Analog or 
TTL drive, 380 x 350 resolution. 
13" CRM-13 $485.00 
19" CRM-19 $575.00 
15" Trinitron, 3 modes, RGB, compos- 
ite video. TV. S1095.00. CM 1 5 RGB. 

• RGB converter board for Apple 11. 
provides RGB video and sync; mod. 
VCB-A2.S179.00. 

• SonvTVtoRGB and composite video 
monitor conversion kit, RGB-100: 
S295.00 (available January 19831. 

For additional information, contact: 

P.O. Box 339 

Warnngton, PA 18976 

(215)343-3000 

DEALER INQUIRIES INVITED 



S035 


20 C3 80 


MODEUI JSR 


OIUERR 


; ERROR MSC 


3038 


4C 10 80 


."FMP 


GETl 


; RETRY 


S03B 




; ENTRY FOR USER 


OUTPLIT 


803B 


BO 22 


USERO BCS 


JMPOT 


;flLREflOY OPEN 


8030 


20 RF 80 


C-ETO JSR 


GETOEl' 


; INPUT DESIRED DEUICE 


S040 


HO 00 


LOY 


#0 


; PREPARE TO SERRCH TRBLE 


8042 


8E [>B 80 


UOOLUP LDX 


OTRBO.Y 


:ENO OF TABLE? 


S045 


FO IB 


BEQ 


HOOEUO 


;YES, ERROR 


8047 


09 D8 80 


CMP 


DTRBO.Y 


; MATCH? 


804FI 


FO 05 


BEO 


MOURDO 


;YES. DISPATCH IT 


804C 


C8 


IHY 






804D 


C3 


INV 




;N0. BUMP TO NEXT 


804E 


C3 


I NY 






a04F 


DO Fl 


BNE 


UDOLUP 


;TRY RGRIH 


8051 


C3 


MOUROG IHY 




; FOUND - BUtIP TO RODPESS 


3052 


89 DB 80 


LOR 


OTflPO.Y 


;MOUE ADDRESS TO UECTOR 


8055 


80 14 31 


STR 


OICC 




8 058 


B9 OC 80 


LDfi 


DTRBO+1 . 


Y 


3058 


80 15 81 


STR 


OUEC+1 




805E 


18 


cue 






805F 


6C 14 81 


JMPOT JtIP 


■'OUEO 


;EXECUTE DEUICE ORIUER 


8062 


20 C5 80 


NODEUCi JSR 


DIUERR 


TERROR MSG 


8065 


4C 3D 80 


JMP 


ijtIO 


; RETRY 


806S 




;BflSE 2 IHTERFRCE FOR THE filM 65 


8068 




;L1SES THE 8 PORT OF 


THE USER 6522 UIR 


8063 




: ENTRY 


TO USE THE BHSE 2 THROUOH THE 


S068 




; RIM 


USER OUTPUT LJECrnP. 


8068 


m 33 


BRSEOT BCS 


UBRS 


iBRRNCH ON OUTPUT CALL 


S06« 


RO OF 


LDY 


#8R3MSG- 


LITS;OISPLAY '8RSE-2 ' 


806C 


20 C5 80 


JSP 


PMSG 




806F 




: SUBROUTINE TC 


INITIRLIZE THE UlA 


806F 


fi9 FF 


BRSINT LDR 


#tFF 


;RLL BITS OUTPUT 


8071 


80 02 flO 


STfi 


UDDRB 




S074 


RO OC RO 


LElfl 


UPCR 




8077 


29 OF 


RHD 


ft$OF 




8079 


09 RO 


ORR 


ttJRO 


;SET flUTO PULSE MODE 


807B 


80 OC flO 


STR 


UPCR 




807E 


R9 00 


LOi^ 


»to 


;SEND Fl NULL TO GET THIHGS 


8080 


80 00 RO 


STR 


UDRB 


STRRTEO 


8083 


fl2 00 


LDX 


ttO 




8085 


BO 03 31 


BflSLUP LDfl 


INITS.X 


;LO0P TO SEND 


8088 


FO 0£ 


8EQ 


CKTERM 


;PflRMS TO BfiSE2 


SOSft 


20 fl2 90 


JSR 


BRSOUT 




808D 


E3 


IHX 






808E 


DO F5 


BNE 


BflSLUP 




9090 


20 42 E8 


CKTERM JSP 


TTYTST 


-TTY nOO£' 


8093 


FO 04 


BEQ 


DIS 


;YES 


S095 


R9 37 


LOR 


«55 


;N0, ENRBLE RUTO LF 


309? 


DO 09 


8HE 


BflSOUT 




8099 


R9 38 


OIS LOR 


tt56 


;OISRBLE AUTO LF 


309B 


DO 05 


BNE 


BflSOUT 




3090 




; CHRRRCTER FROM USER OUTPUT COMES HERE 


309C 


68 


UBflS PLR 






809E 


C9 FF 


CMP 


«*FF 


; IGNORE flIM NULL CODES 


80H0 


FO OC 


BEO 


BRET 




80fi2 




; SUBRCUTINE TC 


SEND 1 CHRPRCTER TO THE BRSE2 


80R2 


43 


EflSOUT PHR 






S0R3 


RD 00 RO 


BOTLUP LDR 


UIFR 


:GET UIR STATUS 


8086 


29 10 


RND 


«*10 


;IS PRIMTER RERDY? 


S0R8 


FO F9 


BEQ 


BOTLUP 


;N0, URIT 


SOAR 


68 


PLR 






3 ORB 


80 00 RO 


STR 


UDRB 


;YES. SEND CHRRACItK 


SOfiE 


60 


BRET RTS 






SORF 




; GETOED 


; INPUT 


DEUICE CODE FROM CONSOLE 


80RF 


20 13 ER 


GETOEU JSR 


CRLOM 


:NEW LINE 


80B2 


RO OS 


LDY 


itDEUMSG- 


-LITS;PROMPT ■'DEUICE^' 


80B4 


20 C5 80 


JSR 


PMSG 
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30B7 


20 DS E7 


JSR EOURL 




SOBfl 


20 73 E9 


JSR REDOUT ;GET REPLY 




80BD 


48 


PHH 




80BE 


20 3E ES 


JSR BLFlNK ;SEND SPACE 




loci 


68 


PLfl 




8(JC2 


60 


RTS 




S0C3 




: DiyEPR : DlSPLfiY ERROR MESSflGE 




80C3 


fiO 00 


DIUERR LDY iEPRMSC-LITS 




S0C5 




; PMSC ; MESSRGE URITEP 




S0C5 


B9 EC 90 


PMSG LDP LITSjY ;GET R CHRP 




80C8 


FO 06 


BEi3 PDUN ;QUIT ON HULL 




8 OCR 


20 7F1 E9 


JSR OUTPUT ;SEHD IT 




80CD 


C8 


I NY 




SOCE 


00 F5 


BNE PMSG 




80D0 


60 


POUN RTS 




80D1 




; DflTfi TABLES 




SODl 




; TABLE OF INPUT DEVICES 




80D1 




DTflBI =* 




80D1 


44 


.BYT 'D' 




80D2 


C3 93 


.IJOR DISKIH 




80D4 


56 


,BYT 'y 




BODS 


2F 36 


.UOR UICIH 




80D7 


42 


,BYT 'B' 




80DS 


96 88 


,yOR BUFF IN 




80[>n 


00 


.BYT 




80DB 




; TABLE OF OUTPUT DEUICES 




80DB 




[JTflBO =* 




SODB 


44 


.BYT 'D' 
.ilOR DISKOT 




SODC 


7ft 93 




BODE 


56 


.BYT 'W 




30DF 


48 36 


.mf! UICOT 




80E1 


42 


.BYT 'E' 




80E2 


41 88 


,UOP 6LIFF0T 




80E-1 


50 


.BYT 'P' 




30E5 


68 80 


,IJOR BHSEOT 




30E7 


00 


.BYT 




80ES 




; USER 1^0 UECTOR IHITS 




80E8 


OE 80 


UECS .WOR USER I 




80EH 


3B SO 


.WOR USERO 




80EC 




; MESSRGE TRBLE 




80EC 




LITS =* 




aOEC 


55 4E 


ERPMSG ,BYT "UNKHOWN ' 




30F4 


44 45 


C'EUMSG .BYT 'DEl'ICE',0 




80F6 


00 






SOFB 


42 41 


BRSMSG .BYT 'BASE 2 ',0 




80FO 


00 






80FE 




; TABLE OF INIT PARtIS FOP BASE2 




SOFE 




; 96 CPL, 3 LPl, 88 LPP. 




80FE 




; RUTO FF 4 LINES UP 




8103 


IB 


IHITS .BYT 27,50.27,84.83,27,57.4 




8104 


32 






8105 


IB 






3106 


54 






8107 


58 






8108 


IB 






810? 


39 






81 OH 


04 






Sloe 


IB 


.BYT 27.58.27.98,18.27,0 




810C 


3R 






8100 


IB 






SIDE 


62 






81 OF 


12 






8110 


IB 






8111 


00 






8112 




; SECONDRRV USER I-'O UECTORS 




8112 




; MUST BE IN RAM 




81 4 


00 00 


lUEC .MGR li 




00 00 


OUEC .IJOP D 








AlCftO 





HDE 
Software? 

YOU BET! 



DATA FOREMAN - a general 

purpose data entry and 

retrieval system. 



CHECKING ACCOUNT 

MANAGEMENT - 

use at home or in 

your small business. 



PROJECT SCHEDULING 
now, the long renowned 
PERT and CPM method 
of project management. 



AVAILABLE FOR 
HDE DISK SYSTEMS 



CONTACT - 



K 



/EVSTQIilE 

DATA 
CONSULTANTS. INC. 

CUSTOMER SERVICE 
P.O. BOX 606 
YORK, PA 17405 

717-848-5666 

MEMBER; 

York Area Chamber of Commerce 
National Federation Independent 

Businesses (N.F. I.B.I 
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OSI COMPATIBLE PRODUCTS 

56K 2-MHz Ultra Low Power CMOS Static Memory BoardMEM-SGK S8SD 



MEW-qSK J7sa 

MEM-32K S550 

MEM-24K 9450 

MEM-1SK S350 

MEM- SK $2^0 

MEM- 4K S200 

S24 

-PS120 

-TS 25 

-PT SI 25 



P^^l^ally Populated Boards fSpecily address localions required) .. 

MEM Board useslhenewJK-ByleWideSlatic RAM chips tfjfiich are 

2716 EPROM compadble. Any 2K uyle memory segmenl cari be 

popu Idled ivirn RAM or EPROM (or lefr empty for LI seol Address Space 

hyanolhier board) Fully exparMlatjIetd any memory si^eyou will evei 

need, No speolal addressing reQulremenis. jij^i5oi[termexrra&0[;hei& 

Eilra 2K HAM Memory Chip 

Optional Parallel Prinler Port 

Opiional Calendar/Clock Soltware avaifaOle m FPROMJ 

BDlhopliana (Di5jr sollAare mod^ provided lor use of 6522 VI Aon 

primer), 

EXAMPLE USES: 

C4P a CBP: E'pan^iori 10 4K RAM of Basic workspace. 

Parallel Prinler Porl — Reserve Serial Port tor MODEM 
Calendar/Clock Displaying on on used poition ol screen 
Spa[;e lor tj i'EiK ot Enhanced System Monitor EPROMS. 
All of Itiison I Board, using only one ofyouiprcclousstois Soflwarefoi En fianced System 
Monitor capabilities is continuously being cTeveJoped and improved As new EPROM 
Monitoisareayailabte. you may upgrade to them lor any price dillersnlialplusa nominal 
SIO exchange lee Anolher possibilily is lo fill any portion ol Ihe memory v»irth Basic 
Programs m EPROM lor Power-on Instant Action. This tusLom EPROM programming 
service is available at 5^5 per 3/16 [Includes EPPOf^). Enlra copies atSlSfor eacfi 
rPROM 
C4P-MF S, C8P-DF; 

Memory en pension to 4BK. 

Add SK Memory above BASIC lor special soflv^are require menis 

Parallel Printer Interface and.'or Displaying Calendar/Clock. 

Add I 75 K Enhanced System Monitor ROM. 
C3: up 10 S6K0I Memory Expansion- i^anbr? addressed for Multiuser. 

fOptionarly each user can have his ovi'n Dedicated Printer Port). 
C1P,C4P ft cap FLOPPY DISC CONVERSIONS: 

Memory Floppy Board (Includes MI4eP1 ROMp MEM F-16K S450 

C1P-60a Board Adapter a Cable AeO(l/4S S EO 

AOdllional Mentory/PrnleriTimes . . ... (See MEM Board Prices) 
i'-.- Drive.' Case/Power Supply & Cable lo MEMF Board PD5 S399 

iee-488 INTERFACES AND SOFTWARE: 

The General Purpose Inslrumeniaiion Bus (GPIB Controller inler face isavallable for 
all OSfCompulcrs Mactiine code Gf^lBDriversare linked to Basic to provide easy conlfoi 
ol IEfE-4Beinslrumenls which IS equal to ItiehesI of Hev/lHtl-PacfcardConlrollers and 
farsupenor lomoslolhers BasicCommandslorSerial Poll. Parallel PolU PC Clear, lull 
LocalvFtemole Control. Respond 10 SPO Interrupts, Send Tngger, do Formatted Input' 
OijIpul.Direcl Memory Inpul/Oulpuland MORE Interface includes I EEE-4aeFtibbor 
Cable 'C on necloi 

GPIB Controller Interlace for C2 C3 C4 and C8 Systems GPIB 4-4aS S3S5 

GPIB Sotlware lor OS-65D (Add -B for 3" or -S (or 5' ) GPIB 4B8-D S 70 

GPIB Sotlwarc fO' 0S-6SU GPIB 488-LI 5100 

GPIB Sotlware on two ?7i6 FPROMS lorROW based systems . GPIB Jaa-H S100 

Acd Opiional Parallel Printer Interlace 10 GPIB 4-136 -P S120 

Add Opiional Calendar/ Clock 10 GPIB 4-436 -T S 25 

AddaKRAMloGPIB-HBajSpecilylocation, S4000-SBFFF SSDOOO-SSEFFFava liable )-MS26 
GPIB Conlrolfer for C1P, Includes Software, ClOCk. All Features 0( ROMTEHMS S 

sp.ice tor BK El'HOM GPIB 6-48aR 5395 

Add Opiional Parallel Printer Interface to GPIB6-4aBR -P 5120 

EPROMS: 

CI P ROM with 24/48 Col Display for Series II, Smart Terminal, Line Ediiing, Corrected 

Keyboaro Screen Clear and More ROM-TERM II S59.95 

C1P ROM with 24 Col Display Oilier ROM-TERM II Features, Disk Bool, and ROM/ 

Disc Basic Interchange , , , ROM-TERM 559.95 

C4P-MF/C3P-DFDisk warm start, changed IRQ Vector and |usl flip swnch lor Serial 01 

Video Sysleni with Corrected Keyooard SYNKEY S39.95 

ENHANCED MONITOR ROOMS FOR USE ON GPIB d-4SS & MEM BOARDS: 
Expanded Support for C4P ft CAP Fealuring Calendar.' Clock Line Edil. Sman Terminal. 
Memory Files. Paiaflel Printer Control, Corrected Keyboard. Atl Features ot 

ROMTtHtvlS. Disk Support wilh Warm Slart and More MI4flP1 559.95 

Expended CI Monitor wiirr Calendar/Clock Software. HarO Disk Bool, Warm Star I and 
Mil l!i -User Con trot lor C2 Systems MIC2-1 S59.95 



IEEE-488 CONTROLLER INTERFACE 



ComDJcl Fl,pl 
Prmle* Calili; 

GPlB ConlrollBi 

Ennriicmi 
Mori ill! HOM 




SrEindim Eui 



THE GPIB 4-448 INTEHFACE BOARD CONVERTS ANY OSI COMPUTER 
INTO AN IEEE-48B INSTRUMENT BUS CONTROLLER! 
BENEFITS — Prouides a Sophisticated In^lrumenlalitjn Conlioller at 
very low cost (often saving lliousands ol Dollars). The combination of 
IEEE-48S Inslrumeniaiion Controller and Higfi Capacity Hard Disk lile 
storage available on OSI Computer systems 15 available al a fraction of tfie 
cosl required by the nearest com oeti lot. The IEEE-468 Bus, also known as 
the GPIB, HP-IB or IEC-635 is tine most popular international Standard for 
connecling rnstrumentalion systems This 16-line bus is designed to inter- 
connt^cl and control up !o 15 instruments al a time. Currently, over 2000 
different instruments are available lo work on this bus. They include" Plott- 
ers, Digitizers. Printers. Graphic Displays, l^ecorders and a multitude of 
specialized Tesl/MeasuremenlControl Equipment 

EPROM-ABLE — Can be used with a C4-P lo create a dedicated I EEE-4ea 
controller 



C2-D MULTIPLE USER SYSTEMS 

SAVE — 2 and 3 user Time Shanng Systems are available on the C2-D 
Winchester Disk Computer at a considerable cost savings from C3 Multiple 
User Systems The 3 userC2-D System can beenpanded to include a word 
processing printer, 4 other parallel printers and 3 serial printer interfaces. 

COMPATABLE — The special C2-D lululli-Liset Executive Program is 
100*0 compatable nvilh 0S-e5U V1.2 The Mulli-User Real Time Clock, 
fvlemory Parlrtion Control and IRQ Interrupt [Management are done on the 
Ivlicro Interlace Memory Board, Thus, the CPU board is not modified and 
remains in laclory condilion. 

CONVEHSIONS — The Up-Grade of your existing C2-D Compuler to 
MulMple User Configuration is also ava.,Eibiu Call lor details 



FLOPPY DISK UPGRADES FOfl C1P. C4P & CBP 

Our [ylemory/Floppy Board provides easy conversion of 5(32 and SOOCPU 
Computers to Floppy Disk Operation The IWEMF Board has a floppy disk 
interface which mcludesa data separator and Ihe ability lo automatically lift 
the disk drive heads — your floppy disk lifeliine will be extended many 
tirnes You will retain the cassette intertai^e for your existing software; which 
can easily be converted to Disk. 

This MEMF-16K Board is populated with 16K RAM (50K possible) and 
has features of the IvIEW CIV10S Sialic Memory Board with an added floppy 
interface The low power memory means e>tta powersuppty not required. 
ROM Basic is retained even when Board is populated lor 48K Disc Basic An 
optional Parallel Prinlet Port and Real Time Calendar,' Clock is on board. 

Complete Ready to Run conversion kits with 5W" or S" Disk Drives are 
available 



MEM-S6K CtHOS STATIC MEMORY BOflHD 



EithanCdd 
f^onilor Pom 




ULTRA-LOW POWER — By uSinQ CMOS Sialic 

RAi^ r^emory, tne lolal ncuwer consurnufion Is atioiil 
'<jAmpat5Vollswhenpopulaledlar48K, Intact, rnosi 
ot power \z usad ^yllie Address Line Quflersandlhe 
Dale Transcei^iarB- 



MULTI-USER—CanPeaddrassedforanyDlIlielS 
rruln-user mernory parlitions The tow powrer and 
single memory boara/pariillon simplify I us ta Nation 
and provide a typical S1400 savinfl for a 3-ufiar 
sysreiTi 



MICRO- INTERFACE 

3111 SO. VALLEY VIEW BLVD., SUITE 1-101 

LAS VEGAS, NEVADA 891 02 

Telephone: (702) 871-3263 



Chec^ wEih vom lix^i De^lar oi Order DirecF 

Phone orders accepted 

TERMS. CheclUMonev Order/MaSler CliaigaA'ISA 

Senl POSTPArO OH PREPAID OROtRS. 

Foreign Orders: Prepaid only. 

Add 5'^ lor handling/shipping. 



General Purpose Tape I/O 

for OSI 



by Jerry D. Boucher 



This relocatable program 
provides extremely flexible 
cassette LOAD and SAVE 
functions. Nearly every 
location and format can be 
accommodated. 

TAPE LOAD 

requires: 

OSI C2 Series One or Two 

cassette recorders 

The program can be 
modified easily to work on 
other OSI machines. 

There are numerous occasions when 
the cassette tape SAVE and LOAD func- 
tions on OSI microcomputers are 
awkward or inadequate. The limita- 
tions of 7-bit bytes, language- 
dependent format, inflexible storage 
location, and loss of control characters 
from tape have frequently forced me to 
write a dedicated I/O routine for each 
job. A problem occurred when I increased 
the baud-rate of the tape I/O and needed 
to copy my library of tapes at a higher 
speed. Copying the mixed format (ma- 
chine language and CHECKSUM) of 
the Assembler/ Editor, Extended Moni- 
tor and my own program packages was 
almost impossible with the existing 
firmware. The general purpose I/O pro- 
gram presented in listing I was my 
solution to that and other serial I/O 
problems. 



My general purpose program will 
permit the transfer of data from one 
tape to another, regardless of the for- 
mat or content of the data. The pro- 
gram can also be used to LOAD non- 
standard data into the computer's 
memory for use with other programs. 
For example, data may be loaded with 



Listing 1: Taps LOAD and SAVE Routine, Assembly Languags. 



le 0000 


jrOPE 


LOAD flNU SflUE 




za 0000 


:J.D. 


BOUCHER. B^Bl^Bl 1 


3B 0000 








.40 IBBQ 




> = S1000 




50 iBBB 




MEM - •E0 




Ba 1800 flClCia 


STRRT 


JHP S3 




70 1003 OB0B 


GT 


LDV ••08 


FIRST PROMPT 


B0 IQBB B9D2ie 


SI 


LBR THBl.y 




90 1008 Z02DBr 




JSR «BF2D 




100 leeB es 




DEY 




I IB 100C riBTf 




HUE 51 




\S0 \0i-i' raoem 


52 


!SR Sf i.iCll! 




130 lail C97r 




CflP *I~' 




L40 1013 rara 




BEG 53 




1B0 laiS ZB2DBF 




.i';r srjFSD 




lER laiE! cssg 




CMP *ESS 


■.ES 


170 leifl BB08 




BN£ SPl 




taa laic eisn 


S3 


\ Ph #111 


SET MEMORY PBGt 


1^0 101E BSEl 




STR MEMU 




200 10Z0 RgciB 




LOU *»00 




.710 1023 e5E0 




GTfi iir.M 




220 1071 (1007 


GPl 


LL1Y »S07 


SECOND PPOMPT 


Z'J0 1026 BSnOJB 


SP2 


LDFi lfiB2.Y 




240 1033 202DBF 




JSR SBFZD 




2S0 107C as 




DEY 




2SB IBZD D0F7 




ENE SP2 




270 ia2F 200BrIl 


SP3 


J5R IFD00 


GET 1. OR S 


200 1032 202BBF 




ISP •BF2U 




230 1035 ■IB 




PHH 




3a0 10JB fl00B 




LDY *%0a 


THIRtl PROMPT 


110 i0:!g Bge2ia 


TPl 


LDfl TnBa.Y 




320 ia3B 202DBF 




JSR IBF2B 




330 103E ea 




DEY 




34B I0:^r D0f"7 




BNE TPl 




350 10-11 68 




PLfl 


CHECK 1. OR S 


360 1B12 ta-lC 




Clip *«4C 


UOHD 


370 la-l-l FBBB 




BEO IN 




3BB 104G casa 




CMP *«53 


SHue 


390 104B FB3F 




BEQ OUT 




400 104fi D0E3 




BNE SP3 




41B I04C 2BBaFB 


IM 


TSH SFE00 


GET STBRf MRRK 


420 104F Ca0D 




CMP ♦•BE 


IGNORE IF RETURM 


-130 1B51 FBIB 




BEO IH2 




440 1053 BDB5I0 




STR SiTMRHK+l | 


4S0 105G 202DBF 




JSR »BF2B 




-1S0 1053 20OD10 




JSR SKIP 




470 105C 20C2ia 


INl 


JSR RUBCHK 




4B0 105F BBfl2 




BCS ST 




430 10G1 20BB10 




JSR INPUT 


RERD INPUT UNTIL 


50B 10B4 C32E 


SinnRK CMP «»2E 


STRRT MftRK FOUND 


510 10GG D0F4 




BNE INl 




520 10GB aiE0 




STfi CMEM).Y 1 


S30 10Gfi 202DBF 




JSR SBFZD 




S40 1060 ca 




I NY 




550 10GE Z0flUlB 


mz 


JSP SKIP 




560 1071 20CZ10 


IN3 


JSR RUBCHK 




570 1074 B0aD 


IN4 


BCS ST 


{Continued) 
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Listing 1 

sea 1 a7B 
590 lara 
BBB levrc 

610 ia7E 
620 1080 
S3a 1082 

E40 laes 

G5a 1 BBS 
B5B 10B7 
570 IBBa 
S80 10BC 
630 108E 
70B 1030 
71B 1093 
720 109S 
730 1033 

7-10 lasc 

750 109E 

7G0 igpia 

770 10fi3 
780 10RG 
790 10fi7 
800 1 0O3 
S10 10nB 
820 !0Rn 
830 10fiF 
BAB IBBZ 
BSB 10BJ 
BSa 10H7 

B7R lasa 

8130 10BB 

B90 10BC 

900 10 BE 

310 10CI 

320 10C2 

330 10C4 

9-10 10C7 

950 IBCfi 

9B0 10CC 

970 IBCe 

980 10CF 

330 10 Da 

1000 IBDl 

IBIB 10DZ 

1010 10D4 

1010 10DG 

1010 10(13 

1020 10Dfi 

1020 IBDC 

1020 L0DE 

1020 10eB 

1030 1BE2 

1030 tBE-1 

1030 10Ee 

1030 1BE8 

1030 laEO 



jContinued) 

200810 
202 DBF 
31E0 
D1E0 
D0ei 

ca 

□BCC 

ESEl 

D0EB 

2000Fn 

C30D 

F0BS 

gBZDBF 

ZaiSBF 

20SDI0 

20C210 

B0Be 

B1E0 

2015BF 

ZaZDBF 

ce 

DBFB 
ESEl 

□aec 

P3BR 

2a20Br 

RS0D 
202 DBF 
E0 

HC00FC 
4fl 

9BFfi 
RD01FC 
60 
Fi9<10 
BD00DF 
HDBBDF 
C30-1 
Fa02 
IB 
BB 
38 
BB 
203F 

5fl4g 

4E43 
0D0B 
20 3F 
532F 
■1C0Q 
0fl0B 
Z03F 
54S2 
4154 
530 D 

0Fi0a 



OUT 



JSR 
JSR 
STB 

cnp 

HNE 
I NY 
BNE 
INC 
BNE 
JSR 
CMP 
BEO 
JSR 
JSR 

OUTl JSR 

OUTZ JSR 

BCS 
LDR 
JSR 
JSR 
I MY 
BNE 
IMC 
BNE 

SKIP LDfl 

JSR 
LBH 
JSR 
RTS 

INPUT LDfl 

LSR 
BCC 
LDfl 
RTS 

RUBCHK LDfl 
STB 
LDB 
CMP 
BEO 
CLC 
RTS 

RB? SEC 

RTS 

ItlBl .DBYTE 



INPUT LOnO fIND STORE 

«BF2B HLL fiFTER STRRT 
(MEM), Y 
< nEM ) . V 

ST 



INS 
MEN1-1 
INS 
IF BBS 
«S0D 
OUTl 
»BF2n 
«BF15 
SKIP 
RUBCHK 
IN4 

(MEMl.y 
•BFIS 
»BFZB 



NEW STRRT MfiRK? 
IGNORE IF RETURN. 



OUT 2 

MEM+l 
0UT2 

• I0R 

• BF2D 

*%ao 

1BF2D 

IF CBS 

fl 
INPUT 

ircBl 
*s4e 

«BF00 
SUF00 
tI04 
RB2 



• 203F . *5fl43 . »4E43 , »aQ0fl 



TftB2 .DBVTE I203F. «532F. «4C0D. •0fl00 



TRB3 .DBYTE »203F . 5S-15Z, »4i54 , IS30n . «afl00 



the piogram, held in memory, and re- 
trieved with PEEK statements for pro- 
cessing in BASIC. Or straight text may 
be stored and LOADed on tapes for use 
with a word processor. The program 
can be used in conjunction with the 
Monitor or Extended Monitor to in- 
spect the contents of a tape for format 
or for bug- hunting. It can also be used 
to SAVE any portion of the computer's 
memory to tape; for example, tokenized 
BASIC programs. 

The portion of the program that ac- 
tually performs the LOADs and SAVEs 
is quite simple. Any string of characters 
present at the serial input port is se- 
quentially stored in memory with a 
LOAD, With a SAVE the string is se- 
quentially routed to the serial output 
port. This string includes control char- 
acters, line-feeds, data, or any valid 
ASCII character that might be on the 



tape. The rest of the program, occupy- 
ing most of the code, makes the LOADs 
and SAVEs flexibly controllable and the 
operation convenient. 

Location and Machine-Dependent 
Features 

The program utilizes several 
routines from the Monitor and BASIC 
ROMs of the OSI C2 series. If you have 
a different machine, you may need to 
change the addresses of these routines 
and ports: 



$BFI5 
$BF2D 
SDFOO 
$FCO0, FCOl 
$FDOO 



serial output routine 
CRT display routine 
scanned keyboard port 
serial I/O port 
keyboard fetch routine 



The ROM routines use locations in 
the first three pages of memory, so 



storage of the machine- language pro- 
gram must be in page 3 or above. The 
program, as shown in listing 1, is writ- 
ten to occupy page 16 ($1000 to 
$IOEA], with data storage beginning at 
page 17 |$I1001. Page zero locations 
$E0, $E1 are used. However, these loca- 
tions are not affected by running 
BASIC, so the program can be called as 
a USR function or loaded with a BASIC 
routine. 

The program can be relocated with 
the Ass cm bier /Editor, Extended Moni- 
tor, or with the BASIC loader presented 
below. If the program is to be relocated 
and directly entered into the computer 
with the ROM Monitor, change all oc- 
currences of byte $10 to the page num- 
ber (hex) of the new location. You can 
change the location of data storage by 
entering the page number of the start of 
data storage at line 180 of listing 1, 

Listing 2 is a BASIC program which 
will load and locate the machine 
language program. Upon RUN the pro- 
gram calls for the page (decimal) where 
the program is to be located. Data 
storage is set for the next page. This 
BASIC loader requires the first nine 
pages for operation, so the lowest page 
available for the main program is 10. 
After the loader has placed the main 
program in memory, control transfers 
to the main program via a USR instruc- 
tion in line 120 of the BASIC loader. 

Operation 

When you turn your machine on, 
the prompt "L/S?" is displayed. Enter 
L for LOAD or S for SAVE, The prompt 
"START?" will then be displayed. If a 
carriage return is entered, the program 
immediately begins to load and store 
whatever is coming into the serial in- 
put port, or output whatever is in 
memory — depending upon whether L 
or S was selected. If any other key is 
pressed in response to "START?" that 
character becomes a start mark. 

In the LOAD mode the input is 
monitored until the start mark appears 
on the tape. The start mark is then 
stored in the first memory location, 
and all subsequent data are stored se- 
quentially in the following memory. 
For example, machine language pro- 
grams usually begin with a period to set 
the monitor in the address mode. If a 
period is entered as a start mark, any 
characters on the tape preceding a 
machine language program will be ig- 
nored. Likewise, a semi-colon could be 
used to select a CHECKSUM program, 
or you may use special characters for 
file separation. 
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Listing 2: BASIC Loader and flelocatar. 



10 REM --RELOCnTE RND LOPD MRCHlNe LfiNGLIHGE PROGROM-- 

20 REM --J.D. BOUCHER, B'31^81 

30 PRINT 'ENTER PfiSE IN DECinfiL ■: INPUT P 

40 IF P<10 THEN PRIHT-TOO SMALL " i G0TO3B 

•se X=P"25G: POKE 133.255: POKE 134. P-l 

G0 FOR J=0 TO 239: Y-X+J 

70 REfiD H: IF M=15 THEM N-P 

30 IF J-29 THEM N-Pt!- 

90 POKE V.N 

IBB NEXTJ 

120 POKE 11 

1000 REM -- 

1001 DflTR 

1002 DFITfi 
18H3 DHTH 

1004 DRTR 
1B0S DRTR 

1005 nmn 

1007 DBTfl 
1B0B DRTR 
1009 DftTR 
10 IB DATS 

1011 ORTR 

1012 DRTR 

1013 DHTft 
1B14 DRTH 
laiS DRTR 

1016 DflTfl 

1017 DfiTR 
IBia DRTH 

1019 DBTH 

1020 DHTP 

1021 DflTR 

1022 ORTfi 
iaZ3 DRTH 
1024 DfiTR 



0; POKE 12,P:X-USREXI 
LOfiD RND SHUE PROGRRM-- 
7S. 2B. IB. IG0. B. 
209. 247, 32, 

45, 
1E9, 

45. 
131. 
13G. 
240, 

27. 

32. 
20B, 

IB, 

4S. 
236, 
240, 

IG, 
191. 
23G, 
191, 
2S2. 
201, 

90, 

76. 

93, 



191, 
249. 
133. 

IG, 

32. 

4G. 
2B1. 

13. 
173, 
201. 

32. 

IG. 
200. 
201, 

32, 

32. 
225, 

32. 

173, 

0, 

32. 

B3. 

6S, 



136. 

32. 
225. 

32. 

45. 
191, 

93. 
240, 

16, 

46. 
173, 

32, 
20B. 

13, 
173, 

21. 

zas. 

45. 
I, 
223. 
G3, 
47. 
S4. 



247, 

191. 

0, 

191, 

72, 

20B. 

G3, 

141. 

134, 

244. 

32, 

191, 

230. 

G. 

32, 

32. 

IBS, 

se. 

99, 
4, 
73. 
13. 
13. 



2BI. 
133. 
13B. 
IG0. 
247, 
20B. 
101. 

16, 
145, 
194. 
J4S, 
225, 

32. 
194, 

45, 

IB, 
173. 
1S9. 
240. 

7B. 

10, 

10, 



IBS. 

0. 

99. 

224. 

203, 

9. 

104. 

Z27. 

IS, 

17G, 

224, 

16, 

224, 

20B. 

45. 

IG, 

191, 

32, 

0. 

G4. 

2, 

73, 

0. 

0. 



210, 
253, 
20B, 
1S0. 
247, 

las, 

2BL, 

32. 

32, 

162, 

32, 

17G, 

209, 

232. 

lai, 

17G. 

200. 
45, 

252, 

141, 

24, 

13, 

32, 

0> 



IG, 
201, 

e, 

7, 

32, 

226. 

7B. 

0, 

45, 

32, 

4S. 

141, 

224, 

32. 

32. 

214, 

208. 

191 . 

74. 

0. 

SB. 

10, 

G3, 

0, 



32. 

127, 

IBS, 

IBS. 

0, 

IG. 
24B, 
253. 
1.31, 
184, 
191, 

32, 

20B. 

0, 

21, 
177, 
240. 
IG9. 
144. 
223, 

SG. 

32, 

84. 
0, 



45 
240 

t7 
21B 
253 

32 

G 

201 

3Z 

16 
200 
1B4 
123 
253 

lai 

Z24 

230 

13 

250 

173 

96 

G3 

62 



lines to listing 1 will return control to 
BASIC if "R" is pressed at "INIZ?": 



161 BEQ S3 

162 CMP #$52 
171 RTS 



R FOR RETURN 
RETURN TO BASIC 



This package has become a very 
useful addition to my program library. 
If you have difficulty getting things in 
and out of your machine you should 
give it a try. 



Dr. Jerry D. Boucher is a Research 
Associate ai the Easi-Wesi Center in 
Honolulu, Hawaii, specializing in cross- 
cultural psychological problems. He uses 
his OSI C2-4P for statistical analysis, 
content-analy.'iis of language, and text 
processing. Contact Dr. Boucher at East- 
West Center, 1777 East-West Rd., 
Honolulu, HI 96S48, 



MCRO 



In the SAVE mode, the start mark is 
not used for control. If any character 
other than a carriage return is entered 
as a start mark, that character is output 
to the tape port before the data are 
dumped. This adds the start mark to 
the SAVEd data for future use. 



While operating in the SAVE or 
LOAD mode, the program may be in- 
terrupted hy depressing the RUB -OUT 
key. On RUB-OUT, the prompt 
"INIZ?" appears- If "Y" for YES is 
entered, the memory will be reset to 
the beginning, and the L/S prompt will 
reappear. If any other key is depressed, 
memory will not be reset before mov- 
ing to the L/S call. This ftmction 
allows multiple data sets to be LOAD- 
ed. After LOAD, the memory must be 
initialized before SAVE. 



Neither SAVE nor LOAD has a ter- 
mination point. The program will con- 
tinue to LOAD or SAVE data until 
RUB-OUT or BREAK is entered. How- 
ever, there is an echo-check at line 610 
in listing 1. This will send control to 
the "INIZ?" point if the available RAM 
is exhausted. The program, as written, 
has no provision for return from a 
BASIC USR call. Adding the following 




BV CnS€S, INC. 

DeSIGNED TO PROT€a VOUR COMPUTeR 




Feotures — 

• Rigid Shell Mode of Pli^tuood 
Supported High Impact flSS, 

• Shock Resistant Foom Lining. 

• Heovv Duty HordujQte 
Includes Hey Locking Latches 

• Bound Metal Edges. 

• Intetlodiing Tongue and 
Groove fettusion. Mating Lid 
and SoCCom. 

Apple II Plus 2 Drives $1 75,00 



OTH6R 

MOD€LS 

RVfllU^eLe 



CLUB AND DenLefi DISCOUNTS I^VfllLnSLS 
cases, INC P.O. box 33820 Seattle, LUR 981 33 (206) 565-S210 



NO-47-April1982 



MICRO - The 6502/6809 Journal 



13 



Introducing . . . 
A2-PB1 



TT- 



1 

2 
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4^PI 




1 


^ 
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1 




ririnm n ij 


m 


tt 



•J. 1,1 1. i_i.i w 1 1.; 



tl ® 



I L' •_• I-' '_• iJ 'J i I "■** 



Xi — 
xi "_■"- 



GRi»lfS BALI 

Tl 'I i 



This beautiful and sophisticated simulation offers superior ball action, 
superior flipper control, and many subtle perfections which will result in 
your superior enjoyment. 

Please don't compare A2-PB1 Pinball with other pinball simulations. 
Nothing else even comes close. $29.95 



The engineering and graphics experts 
opening a new era in computer simulation. 



See your dealer . . . 

or for direct orders, add $1 ,50 and specify UPS or lirsl ciass mail, 
Illinois residents add 5% sates tax. 
Visa and MasterCard accepted. 



Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
Telex; 206995 



How To Save On Software And Hardware Without Really Trying: 

Call Micro Post TOLL FREEH! 

Now Buying The Most Popular Computer Software And Hardware Products 
Is As Close As Your Telephone EASY, CONVENIENT, And FREE — Call Us. 



Games 



SIRIUS SOFTWARE INC 

Bee: Run $25.45 

Borg $25.45 

Dark Forest $25 45 

Epoch $29 70 

Foosball $25.45 

Gamma Goblins - • $25.45 

Gorgon , $33.95 

Hadron 529,70 

Jellyfish $25.45 

Kabul Spy $25.45 

Minolaur S25 45 

Orbitron $25 45 

Oulposl $25 45 

Snake Byte $25 45 

Sneakers $25 45 

Space Eggs $25.45 

Twerps $25.45 

BR0DERBUND 

Apple Panic $25.45 

Davids Midnighl Magic $29 70 

Galactic Empire $21 20 

Galactic Revolution $21 20 

Galactic Trader $21.20 

Galaxy Wars S21 20 

Red Alerl $25.45 

Space Quarks $25 45 

ON-LINE SYSTEMS 

Cranston Manor . $29 70 

Crosslire $25 45 

Hi-Res Cribbage $21 20 

Hi-Res Football $33.95 

Hi-Res Soccer $25 45 

Jawbreaker . $2545 

Marauder $29.70 

Missile Detense $25 45 

Mouskaitack $33 95 

Mystery House $21 20 

Pegasus I! S25.45 

Sabotage S21.20 

Threshold . , $33.95 

The Wizard and the Princess $28 00 

BUDGECO 

Raster Blaster , . . $25.45 

CAVALIER COMPUTING 

Bug Attack $25.45 

Asteroid Field $21 20 

SlarThJel $25.45 

MUSE 

ABM S21 20 

Castle WoKenslein $25.45 

Robotwar ...$33 95 

To Order Call 24 Hours A Day Toll Free 

Oulaiile California 800-227-1617 

Inside California 800-772-3545 

Ask For EXT. "637" 

Apple 15 a liaflemaik 0l Apple compulei Alan js a 
irademaikol Ala'i Inc IBM is a [raOemark onniernaiional 
Business Macnmes TRS'SO is a irademafk of Ihe TanUy 
Co'poialion 

Prices Subject To Change 




ROCKROY INC 
Conglomerates Collide 

DAKIN5 

Dragon Fire , . . .... 

Kaves of Karkham .... 

Rings ol Saturn 

Alkemslone 

Neutrons 



$33.95 

. $50 95 

, $42 45 
$33.95 
$33 95 
$25 45 



New Products!!! 



The JOYPORT is an input device tor the 
Apple computer by Sirius Software, Inc It 
allows selection of two Apple compatible 
paddles or two Atari-type joysticks wiltioul 
opening the Apple case. A complimentary 
copy of Foosball is included 

Now available from VISUAL PRODUCTION 
SYSTEMS — a system to create color slides 

in minuies for less than $3,500. This total 
package lor an existing 48K Apple com- 
puter with two disk drives and a graphics 
tablet includes software and a reproduction 

module (motor-driven camera included!) 
Write to us for additional information and 
brochure 



Basic Mailer 
Magic Spell 

VISICORP 

VisiCalc 

VisiDex 

VisiPJle . 

VisiPlot 

VisiTerm . . . 
VisiTrend/VisiPlot 
DcskTop'Planll . 

STONEWARE 
D B Master 



$59 45 
. $59 45 



$200 00 
$200 00 
$200 00 
$160 00 
$ 80 00 
. $240 00 
$200 00 

$195 45 



Utilities 



ON-LINE SYSTEMS 

Expediter II . , . 

Lisa 2 5 , - . • • 

Lisa Educational Pak ,,,..,, 

MMSII 

Speed/ASM 

SIRIUS SOFTWARE. INC. 

Audex . 

E-ZDraw 

Pascal Graphics Editor (PGE) 



. $84 95 
. $67 95 
$101 95 
, $42 45 
. $33.95 

. . $25 45 
$42 45 
$84 95 



Hardware 



Business 



HOWARD SOFTWARE 

Creative Financing $127 50 

Real Estate Analyzer $1 27.50 

Tax Preparer $127.50 

SOFTWARE PUBLISHING CORP 

Personal Filing System $80 75 

PFS-Report $80.75 

ARTSCI 

Magic Window $84.95 

Write for information concerning our Atari, IBM, and TRS-80 product lines 



TG PRODUCTS 

TG Joystick $50 00 

TG Paddles $33 00 

ATARI 

Atari Joysticks -. . . $ 8.40 

THE KEYBOARD COMPANY 

Joystick II - $42 45 

Hand Controllers ■ . $25 45 



SIRIUS SOFTWARE INC. 

The JOYPORT 



... $63 00 



r 






ORDER/REQUEST FORM 



Name_ 



s.. 



0^y 



Address - 



City. 



State . 



Zip. 



PhoneJ 



Product 


Oty 


Cost 






































Sub Total 




CA ResiOents Add 6V2% Tax 




Ship ping /Handling 


12 00 


TOTAi 





PAYfuiENT 

D Personal Check 

n Cashiers Check/Woney Order 

D Visa n Mastercard 

Card # 



Exp Date_ 
Signature . 



L_ 



MAIL TO: MICRO POST 



LJ Add my name to your mailing list 

NOTE Cashier's Check or Money Order wilt 
greatly eipedite your order Please add a 
$10 00 liandling chaige ior loreign orders 

P.O. BOX 1989 • ORINDA, CA • 94563 
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A Real Tape 
Operating System 



by Dale De Priest 



The Commodore PET offers one 
of the most reliable cassette 
operating systems. This artlcie 
describes how it worlcs and 
offers tips on how to get the 
most in convenience and 
reliability from the system. 

When I was shopping for a home com- 
puter, one of my selection criteria was 
that the machine not require expensive 
add-on items, such as a disk drive, 
before I could use it. Therefore, I needed 
a suitable cassette system. Unfor- 
tunately most cassette systems are 
either unreliable or very difficult to 
operate. I decided on the Commodore 
PET because of its excellent cassette 
system. However, there are a few tricks 
to getting the most from the PET's 
cassette system. 

So what makes the PET's system 
different? First, Commodore modified 
the standard audio cassette recorder 
especially for computer use. No tricky 
adjustment of volume is necessary to 
read Iplayj your programs into the 
machine. Although there is remote 
control of the cassette drive motor. 
Commodore's software allows you to 
regain control of the cassette for 
manual operation. Finally, an added 
switch can tell the computer when one 
of the motion control buttons has been 
depressed. We will explore each one of 
these features in detail. 

Dual Cassettes 

A disk drive can read a block of data 
into the machine and then rewrite data 
out on disk. The PET provides two 
cassette interfaces for this kind of 
operation. One interface can be used in 
the read |play| mode to read in the old 
data. A second cassette can be placed in 
the write (record) mode to receive the 
new data. The computer can have com- 
plete control of this operation. 

You could also use the second 
cassette to save a back-up copy of your 
program at the same time you save the 



original, because the PET always sends 
the data to both cassette interfaces. Un- 
fortunately, if your second drive came 
from Commodore you can't use this 
feature; Commodore designed the drive 
to shut off in the middle of the record- 
ing. If you are using another recorder 
without remote hook-up (a configura- 
tion not recommended by Commo- 
dore), simply set the second machine to 
record before you start the first. 
{EditOT's note: A method of modifying 
standard |less expensive) cassette re- 
corders for use with the PET was des- 
cribed by !erry Froelich, MICRO 34:81. | 

Header Records 

Commodore supports two types of 
files on the tape. You can store pro- 
grams on your tape with a special 
header record that contains the name of 
your program, or you can store data 
that will also have a special header 
record. In addition, data files can be 
several records long. All header records 
and all data records arc buffered in a 
special place in memory, Each cassette 
interface occupies a block of m.emory 
192 bytes in length. The first byte of 
this buffer contains a code that lets the 
PET know what kind of record it is pro- 
cessing. The other 191 bytes are the 
record's actual data. The coding for this 
byte follows: 

1. program header 

2. data file 

3. not used 

4. data header 

5. end of tape mark 

Note that although program storage 
itself does not use this buffer, the 
header record containing the name of 
the program does use the buffer. The 
program name begins in byte 6 of the 
header and extends for at least 128 
bytes, if needed. Searches (and the 
resulting displays] will only act upon 
the first 16 bytes. When I save a pro- 
gram I normally save the date out 
beyond the 16th position. Bytes 2 and 3 
contain the start address for program 
loading. Bytes 3 and 4 contain the end 



address +1. The normal SAVE com- 
mand will always default to a start ad- 
dress of 1024. However, SAVEs done 
with the machine language monitor 
can have any address. Upgrade and 4.0 
ROMs behave just a little differently in 
this area. The defaidt save location is 
contained in the start- of -BASIC text 
pointer. This pointer is initialized to 
point to 1025, 

Load commands always use the 
header data. On a load, the PET can 
distinguish between a program file and 
a data file even if they both have the 
same name. The PET will load your 
program where the header tells it to. 
The RUN command, however, always 
starts executing at the location pointed 
to by the start-of -BASIC text pointer. 

If the PET encounters an end-of- 
tape header while searching, it will 
stop and display the "file not found" 
error message. I find this very useful — 
it avoids running down the whole 
length of tape when a program is not 
found. For this reason I always put an 
"end-of-tape" mark at the logical end 
of every tape. There are two ways to do 
this. One way is to add a 2 at the end of 
your SAVE command. For example, 
SAVE "NAME", 1,2 will add an end-of- 
tape mark after saving the program 
"NAME" on tape number one. The sec- 
ond way is to specify that you want an 
end-of-tape mark with the OPEN com- 
mand. Either method will work, but I 
prefer the second, I always end my 
tapes with the following command ex- 
ecuted in the immediate mode, 

OPEN 1,1,2, "END OF TAPE" : CLOSE 1 

Data Files 

You can extend the amount of work 
that can be done with limited memory 
through the use of data files. Informa- 
tion that would normally occupy 
memory space in DATA statements 
can be kept on tape instead. The PET 
provides for data operations through 
OPEN statements followed by INPUT* 
or GET* statements. OPEN tells the 
computer what you want to do with the 
file, where the file is, the name of the 
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file, and the logical number of the file. 
This number eliminates the need for 
future commands to repeat all the fore- 
going data. When a file is opened to 
read from tape, the computer immedi- 
ately searches for the file header and 
then stops. The PET is now positioned 
correctly in front of the data and knows 
that you want to read it in. The next 
INPUT* command to reference that 
logical file number will read in the first 
of the data. This command works ex- 
actly like the standard INPUT com- 
mand and is subject to the same 
80- character limitation. The GET* 
command lets you evade this limita- 
tion. Since the operating system pro- 
vides for multiple records in the same 
file, there must be a special end-of-file 
indicator. When the file was originally 
closed, the PET wrote the last of the 
data on the Cape and then added one 
byte of zero at the end. Since the data is 
written to tape in ASCII format, there 
shouldn't be a zero byte in the data. 
This then becomes the marker for the 
end of file. 



The GET* command works just 
like the standard GET command except 
that its data comes from the cassette 
buffer instead of the keyboard buffer. 
Therefore, each of the 191 bytes will be 
read one byte at a time. Remember that 
the 192nd byte was reserved by the 
system to indicate that this is a data 
file. All of the carriage returns and the 
commas that would normally be ig- 
nored by the INPUT* command will be 
read by the GET# command. For this 
reason you cannot use the GET# com- 
mand with numeric variables. Always 
use string variables for this command. 



At this point I would like to take ex- 
ception to the recommendation in the 
PET manual that you put the data first 
if you want to mix data and programs 
on the same tape. Doing as the manual 
advises means having to rewind the 
tape to read in the data after the pro- 
gram has loaded. I always put the data 
after the program so the program can 
find it without my help. 



When I update files, 1 always have 
the program first save itself, and then 
the data files. I store only one such pro- 
gram and its associated data files on the 
tape. Therefore, when I open the data 
file, I set the secondary address so that 
an end-of-tape header will be written 
when the file is closed. Note that the 
SAVE command can be issued by the 
program. This will not return you to 
immediate mode, so your program will 
continue running. Each time I wish to 
save new data from a program run, I use 
a different tape. Actually, I alternate 
between two different tapes — one pro- 
vides the backup for the other. In this 
manner, if there is a problem with the 
SAVE, I'll only lose the last update and 
not the whole file. I would also recom- 
mend that your program keep track of 
the revision level of the updates. This 
can be done by incrementing a counter 
stored as the first record. Revision in- 
formation can also be stored as a part of 
the header record when you save it each 
time. This can be very important if you 
forget what your last tape was. 
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6502 Assembler/Editor 



APPLE 

ATARI 

PET 



SYM 



Before you buy that off -brand Assembler /Text Editor, note that EHS is the only company that provides a 
line of compatible ASM/TED's for the PET/APPLE/ATARI/SVM/KIIVl and other microcomputers. 
When you make the transition from one of these 6502-based microcomputers to another, you no longer 
have to relearn peculiar Syntax's, pseudo ops, and commands. Not only that, EHS ASM/TED's are the 
only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you 
can be sure they wiork. Our ASM/TED's may cost a little more but do the others provide these powrerful 
Ifeatures: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label? I 
I Before you spend your money on that other ASMATED, write for our free detailed spec sheet. 



MACRO ASM/TED 

For APPLE/ATARI/PET/SYM/KIM 

Other than our MAE, no other assembler 

is 35 powerful. 

Macros/Conditional Assembly. 

Extensive text editing features 

Long Labels 

Designed for Cassette -based systems. 

$49.95 



MAE ASM/TED 

For APPLE/ATARI/PET 

The most powerful ASM/TED 

Macros/Conditional and Interactive Assembly 

Extensive text editing features 

Long Labels 

Control files 

Designed for Disk-based Systems. 

$169.95 



V7S4' 



Eastern house Software 

3239 Linda Drive PHONE ORDERS 

Winston-Salem, N-C. 27106 USA (9191924-2889 
(Dealer Inquiries Invited) (919) 748-8446 
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Several data files can be maintained 
on the same tape. The OPEN statement 
will search for the proper file by name 
in the same manner as the LOAD com- 
mand. The only problem is the time in- 
volved. The PET puts about a 13-second 
gap between files, 

Enoi Checking 

Good error-checking is an essential 
component in the design of an adequate 
tape storage system. One approach to 
error- checking is to add a parity bit to 
each character as it is written to tape. 
The parity bit works by counting each 
bit as it is sent to the cassette and 
making sure that the total for each 
character is an odd number. When 
reading this data, a count can also be 
performed to verify that all the bits are 
read. Another way to check data is to 
count the number of bits in the whole 
block, then write a character represent- 
ing this sum on the tape at the end of 
the block. This is called a "checksum." 
If you know how many characters were 
written on the tape, another check 
would be to insure that the same num- 
ber is read back. How many of these 
checks are available on the PET? All of 
them! They are kept in a status word 
which may be examined at any time. 
This status word contains the result of 
the last input or output operation. 



The PET takes error detection one 
step further because it includes error 
correction on the tape files. The PET 
actually stores two copies of every pro- 
gram on the tape. When the tape is 
read, it not only checks the parity but 
keeps track of any places with had pari- 
ty. When the second pass is reached, it 
simply substitutes the good data from 
the second pass for the bad data picked 
up on the first pass. The PET keeps 
track of up to 32 bad characters in each 
record. If this number is exceeded, the 
load results in an uncorrectable read er- 
ror. You can check the number of read 
errors by dividing the number in loca- 
tion 630 by 2 (192 on upgrade and 4.0 
PETS). The next location in memory 
repeats this for the second cassette. 



The uncorrectable read error status 
bit is the only one that will cause a load 
error. If two data bits are bad in the 
same character, the correction circuit 
will miss it. A quick check of ST 
reveals that the checksum will usually 
catch this kind of error. For this reason, 
if you want to be very sure of a good 
load, insert the following line as the 
first line of your program; 

1 1FSTTHENPRINT"ERR0R"ST:END 



CBM/PET? SEE SKYLES ... CBM/PET? 



''Should we call it Command-O 
or Command-O-Pro?" 

That's a problem because this popular ROM is 
called the Command-0-Pro in Europe. (Maybe 
Command-O smacks too much of the military.) 

Bm whaicvcr you tall i[, [hK 4K byie ROM %vill pnividc your CBM BASIC J.O 14016, 
4032) and S032 compurtrs \^ilh 20 aJtlilional i:ommanJ^ influding lU 7"oo^^l[ prograin 
c'dilin^and debugging coftim an ds and 10 addinonal comnsands l"or screening, for mailing 
and di^c file nianipulaling, (And our mjiniial wrirt^r dug up 39 iiddirionill cominntids in ihe 
course of doing a 7B-[iagc mannai!) 

Thi' Command-O exlend^ Commodore's K032 advant'ed icrcen tUiling iL-ilurtv to llie iiili. 
male, Vou oan ruiw SCROl.l. up and down^ inserr or deleie cmire lines, delele Ihe L'har- 
aclers lo [he lefl or righl of [he i:Lirsor. icitcl TEXT or GRAPHICS modes or ring riie 
803Z bell. Vou can even redefine [he windov^ (o adjusi n by size and posioon on your 
screen. And you can define any Isey lo equal a scyuenee tif up [O 90 key siiokes. 

The Command-O ehip resides in beiadteimal address S9000. [lie lighimrisi em|i[y sockei 
in 4016 and 4032 or Ihe rearmosl in 8032. I1"lhere is a space con [lis:] . ive do have Soekei- 
2-jMH available al a very special prici:, 

JSkiles K"»'"nl«~ *""' salisFailiim: il you are iioi absoluicly happy isilh your iie^ 
Command-O, rerurn il lo us wuhin len days tor an ImmedLaiet full refund, 

(.ommond-O from bkjles Klecliie Woiks S7S.O0 

Compicie rtich Sockei-2-Mc OS.OO 

Shipping and Handline (USA/Canadol S!,50 (Biropc/Aiia) SH),00 

California residents mus! odd 6%/6'/i% sulci lax, as required. 

{) SkyleS Electric Works Vlsa/Masletcard orders; call [oUfree 

Jtr iSlK South Whisman Road (800) 127-9W8 (eitcpi Califrirniai. 

y Mouiiiain View, CahfornlB 94041 California orders: please call (<I5) 

^^ 1415) %S-n35 MS-ITJS. 
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You can still run the program by 
typing in CONT after it stops. A pro- 
gram is stored as one block of data on 
the tape. Therefore, exceptionally long 
programs should be avoided if max- 
imum error checking/ correcting is 
desired. Alternately, the monitor can 
be used to save programs in pieces. The 
last program piece saved should be the 
one with the highest address. 

Even with all of these schemes we 
still are not guaranteed to have a good 
tape. The PET provides a way to make 
sure the tape can be read by using the 
VERIFY command. This command reads 
each character from the tape and com- 
pares it with the one in memory. This 
should insure that the tape was written 
correctly. Therefore you should always 
verify a program after you save it. 

The VERIFY command can also be 
used to position the tape. Whenever 
this command is issued it starts the 
tape and reads in the next program (or 
the one specified). The comparison is 
made without disturbing whatever you 
have in core. The tape is left positioned 
just beyond the program — exactly the 
goal we were trying to achieve. This 
positioning capability allows us to add 
programs at the end of the tape, or to 
modify an existing program and rewrite 
it in the same place. The PET puts a 
long leader in between each program so 
that even if your new version is a little 
longer, it will still fit. But be careful! 

The VIC uses a cassette system that 
is almost identical to the standard PET. 
There are only three major differences. 
First, the VIC only supports one cas- 
sette; address 2 is used to support the 
RS-232 interface. Second, the VIC con- 
tains a relocating loader that will auto- 
matically start the tape load at the loca- 
tion designated by the start-of- BASIC 
text pointer. The VIC uses the start and 
end addresses in the header to calculate 
the length of the program which is then 
added to the start-of- BASIC text pointer 
to arrive at a new end address. The 
third change is related to the second. 
Since you might not want a program to 
be relocated, a new header type has 
been created. If the first byte of the 
header contains a three, then the load 
will work by using the start and end 
pointers exactly from the program 
header. This is required when loading 
most machine language programs. 



Please send any commcnt.s or questions to 
the author at the following address^ 611 
Galen Drive, San Jose, CA 95123. 
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: t ALTOS 8CSBO00<5 ^swoo 44M.0O 1U0M ^ 
n [ SHABP-64K 180 FULL KBDYX-3200 CALL 



S ( NEC PC BCIOI 



/VIICRO 

BUSINESS WORLD INC. 
Information Line (213) 996-2Z5Z 
TOLL FREE MAIL ORDER LIKES 
(800) 423-5S86 omside Cam. 



COMPUTERS 



Apple IMSK 
Aople II-32K 
Apple IMSK 
Apple ll-SdK 

Apple III i;e.K 



Ltll 
11330.00 
1130 .00 

1 530.00 
1 7!S 00 
39i;.D0 



Our 
Price SAVE 

S^^CQ S3J1.0n 

SPECIAL \ 

CALL ; 

2997.00 51 BOO 



1 0EC.M 2*1.00 



ATARI PERSONAL 
COMPUTERS 

400 11K Bvles « Ham 
S0016VSv]esDlRom 
410 Progiam flECorder 
aiO D.it Drive 
B25 Pnnraj [SO col. 

Cenljonic 7371 
aiO frinlei W col 

impQCIj 
630 AcouGlic »vlodem 
850 InleMocfl Module 
Aioii Vislcolc 
aioii 400- 1*K 



S10BO00 
90 00 

600.00 

999 95 
460M 

aoo.oo 

120 00 
JOO.DO 
595 00 



Our 
Prtce 

U7 45 
739 00 
77 00 
457 00 



SAVE 

157.0S 
U2.00 
11.00 
143.00 



7»f 00 130.00 



351.00 
1S5.DQ 
192.00 
144.00 
227 00 



97.00 
45.00 
41.00 

3400 
104.00 



nj!% HEWLETT Our 

ti'SM PAi:KAnD Lilt Price 

HP.13S Mic'or:y-Tipiiier 3750.30 ?990.Q0 



Hp.aS Uicioconipulor 3250.00 

HP.B3 MicjQcomculei 22^ 00 
1(X E'p-Memorv 

Module 
GroRtiics PlDlte; 7225 
Perionolilv Mod 

lor 7225 
2fi3ia ImpocT.'prjnrar/ 

hvvctrv 
OpTlon 020 lor 2631 B 
3 Driven fo choo£s Trom 

82902S 

*fi95A 8- Duol Drive 
GiaDhiCsTaDIB19111A 
HP41 CV Hew 2 2 

b/Tai mem 
HP.41.CCQIoulalor 
Cq'O Peoder foi 

JICV.C 
Punier lor 41 CV'C 
ODfical Wand lor 

41 CViC 
Quod ^om equals 

4 Mem Mod& 
Memorv MMules lof 

41 C 
Hp.97 ProgromDIe 

Pnnier 
Hp.67 Progromble 

Calculator 
HP.34C Progromble 

Sclenlllic 
HP-3SC Piogramble 

Bus RiE 
HP.32E Adv Scienrilic 
HP-37F Businei' MgmT. 
We ccjrrv a large invenlocyDl Libraries, 
supplies 



295 00 
2450 00 

750 00 

395000 
150 00 

130000 
ISB50D0 
2050 DO 

325 00 
250 00 

216 00 
3MO0 

126 00 

95 00 



76000 
37600 

160,00 

190.00 
MOO 

75 00 



2475.00 
1777 00 



255.00 
2075.00 



326000 
125.00 

1125 00 
5600.00 
1678 00 

260. 00 
185 00 

IMOO 
289 00 

9).00 

11.00 

15.00 

695.00 

195.00 

117.00 

117,00 

4B.ao 

57 00 



SAVE 

7M.ao 

T7t.0O 
473.00 

40.00 
375.00 



70DO0 
16.011 

195.00 
1360.00 
374.00 

7S.0O 
».00 

S3.00 

101.00 

23.00 

14J10 

t 

175,00 

30.00 

33.00 

33.00 
7.M 
11.00 



occei^ones aid 



SPECIAL OF THE MONTH 

=64K 



APPLE II PLUS 
48K W/16K 
KXPATNSION BOARD 




Our price 
$119900 




List price SI 780. 00 
Our price S1199.00 



SaveS581.00 



APPLE II STUDENT^^ 
SYSTEM 



• Apple 11 Flui Syittm-4aK RAM 

• Diik IE Floppy Uiik il 
Inltrfacc {DOS 3.3) 

• 12' Grn. Phs, Viiito Mr.nirar 



V 




MONITORS 



NEC Grr^ Pris 1?" 
DMC Green Phs 11 
Zenil'' '2 

SANYO MONITORS 

High bttoluHDfi, Numbvr 1 f*ll*r 



Our 
List Price SAVE 



13" Color fnewj 

nlgliquolitv 565O0C 
12 Green Phcsonaroi,! HOX 

12" Blar;k Ik W^ile 34000 

IS"' Black &Wriite 370 00 

9" Black !.Wli''e 

Ttie Best jelieri 23^00 



3BB.aC ilUOD 

MO CO 110.00 

217 00 113M 

236.00 I IS JO 



145 DO 



9O.0O 



SOFTWARE 

FOR APPLE II 



Appte r^crlran S 

DOS 3 j (Ifi Ssclor) 
App» PILOT l^SettrKl 
Apple FOIflRAN 

(requires ASSODOfi) 

;10 Sector) 
Lariguage System with 

Apple Posool 
BPL General Ledger 

^y^larn 
BPI Invenrorv Package 

VjsiOsx 
Visicafc 
Desktop Plan II 
MicroiaD Database 
Sv^lorri 

Stor.e^rare OB Master 
fwiuse Supens't li 
Sottaps Magic WindO'.' 




200 00 

496 00 

395 00 
306 00 
300 00 
300 00 
MO 00 

160 00 

isooo 

1SO0O 
99 00 



399.00 

319.00 
319.00 
169.00 
169 00 
159 00 

11900 

189.00 
119 00 
7200 



61.00 
19.IM 
II .DO 



M,00 

7»XI0 

41X10 
41.00 
41.00 

31 JM 
40,M 
11.00 
17.00 



TEXAS INSTRUMENTS 



Tl 99^4A Consote New 
ln%p(oir9d 

ID" Color t^oriilor HIgn 
i;fi50!ution 

32k fvtemory MOOjIe 
Speed' SyntnetlzBF 
1?Lsk Memaiv Drive 
UP f^odufatoi 
Telepnone Coupler 
(r^odeml 
Pr.nter [&>l>d State) 



950 00 3i5.?S M4.09 



374 95 

399 95 
149 96 
409 95 

49 96 

2J4 95 
390 95 



317.95 
31105 
117 95 
390 96 

02 60 

1S5.95 
316.96 



SJ.OO 
■7.D0 
U.OB 
10«.00 
7.41 

39«0 



PRINTERS 


List 


-_.. 




EPSON 


3ur price 


SAVE 




MX 80 FT 


746 00 


549 00 


1f»,00 




MX SO IMPACT 


446 on 


460 DO 


19S.00 




MX 70 IMPACT 


5O0O0 


390.00 


110.00 




MX 100 


09500 


766.00 


uo.oo 




APPLE SllXNTYPE 


646 00 


399.00 


344.00 




ANADIX »»1 

NEC 

5510 


1650.00 


1299.00 


3S1.00 




310500 


144500 


750.00 




5616 


319600 


1545 00 


790.00 




3510 


3495 00 


1795.00 


700.00 




3515 


3545.00 


1849 00 


696.00 




OKIDATA 










MICUOLINE SO 


645,00 


395 00 


150.00 




tvllCDOLINE 52 


649.00 


549.00 


100,00 




MICrjOLir^E 93 


1050.00 


76900 


211,00 




PAPER TIOER 










4a5G ^yll^ Gtoptiics 


796 00 


695 00 


100.00 




460G^itti Gjaptiics 


1 304 00 


899.00 


4«5,00 




560G New full sije 


1,D95 00 


1,139,00 


K6.00 




DIAUO (LEnER (tUAUTY) 








630 R 102 bi-doeciionai 










Iraclors 


2.906.00 


1.350 00 


MB.DO 




1M0K1O9 hsyboard 










Iractors 


4.000 00 


2,899.00 


1,100.05 




630 IMS Receive Only 


3.71000 


1,15000 


460.00 




1G60K 136kSYrioard 










tractors 


4.000.00 


3,100.00 


*00J)0, 





DISKETTES 




'J^i 


^^^r/ 


SOLD IN BOXES OF m 


-M. 


~ jV 


(Mm. Purchase) 




^H 


Br 


HIY S 100 i,f Ihr 




Our 


^m 


folloiiitin Dinkelles 


Lilt 


PMe» 


SAVE 


DYSAN 


PIlCEPERDISKfTII | 


104 1 5' SOFT SEC'DB i 


6 00 


3 99 


S 1.01 


104 ID -■■ DBL 








DEN .SOFT SEC 


QdO 


4 00 


i.to 


3740'1 B" 50ETSECI0B 


7 26 


4 75 


l.U 


3740'1Da" DBL 








DIN .SOFT SECIOB 


10 76 


6 90 


i.ai 


MAXELL 








kID.I 6' 50rTSEC. 








lOp.DBl DEN 


600 


4 00 


1.00 


UD.2 =■■ SO" 








SEC TOO 'DBL SIDE 'DBL 








DEN 


7 00 


4 90 


1.10 


FD-1 S" SOFT SEC DBL 








OEN 


650 


4 50 


1.00 


FD-2 8" SOFT SEC OBL 








SIDE 'DBL OEN 


BSD 


5 9S 


2.56 


TERMINALS 






TELEVIDEO 


List 


Our 
Price 


SAVE 


010 


099 00 


699.00 


100,00 


IMC 


06000 


099 00 


UI.O0 


<>2QO 

95CC 


995 00 


796 00 


300 JIO 


.195 00 


949.00 


346.00 


'drives 






' 


CORVUI 








5 MBYTES 


3.750 00 


3050 00 


700.DO 


10 MBYTES 


5 360 00 


4.449 00 


«oi.ao 


20 MBYTES 


450 CO 


6 450.00 


1,I2S.00 











MODEMS 

NOVATION CAI MODEM 
NOVATION Ci<:AT 
NOVATION APPLE CAT 
HAVES MICUOMOnEM 
HAVES SMABTMODEM 



189 95 

190 00 
349 00 
37000 
170 00 



14000 

160 00 
310 00 
19600 
339.00 



49,93 
4V,00 
39^10 
■4.00 
40 JIO 



CALCULATORS 



< ■ 



CASIO 

'1I)-10 
HIJ.Il 

Fr».ioo 

FU.131D 
P&-20 

LC-7SS 

LC 3165 

FX-6B Scientilrc 

FX.81 Screntit^^ 

FX-3600P Scientilio 

FX602P -Compuler 
Talk" 38 Memories Pro 
gramming Upi^9' & 
Lower Coi9 Dot MartJk 

f X 703P Solves Problems 
Witt* Alpfia Numerir^ 
Clarilv uses Bo^rc 
Lor^Ouoge 



30 00 


10.95 


42.00 


12.95 


59.00 


to.n 


90 00 


30.95 


23 00 


6.95 


1000 


1.96 


10 00 


l.)5 


23 00 


1.95 


17 00 


I.9S 


29,95 


10M 



13005 9900 30,93 



tOOOS 15900 40.93 



TELE. ANSW. DEVICES S 



PHONE MAn 

900 

906 Remote 

910 

930 

025 Remoie 

930 Remote 

950 Remole 

000 Remote 



110 06 
100 05 
159 96 
100 OS 
230 95 
299 05 
330 06 
390 06 



86 00 


33.«t 


144,00 


55.05 


11500 


44.95 


144 00 


t6,)5 


173 00 


U,95 


210 00 


03.95 


246 00 


•4.95 


298.00 


111.91 




/MICRO BUSirjES,'J WOHlO 



MH \l^ \/\i, 



1Q7iO O.riaril, ITlDe Tarzana, CA 91356 
OUTSIDE CA CALL TOLL FREE l IWO) JaS^Sflfle IN CA 12I3) 9^3252 



itta j.»»LtCAhl' _ 



No. 47-Aprit1982 



CerTified Checic t>r MO. 
Bankwire Trsn^l^r 



CatbiCiBdii Carci(AiiOA 7 
weeks clediarice \ai checks) 



cmrm C'fto - ^ 



W''B£"^e"rie"g^n"c"rTer(Ty W3'B"p'''i"prroFrTn^ aa ^upe rcadas all pia-iQua 3J_5__^M 
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OSI 



TRS-80 



COLOR-80 



OSI 



GALAXIAN ' 4K - One of the fastest and finest 
arcade games ever written for the OSI, this one 
features rows of hardhitting eua$ive dogfighting 
aliens thirsty for your blood. For those who 
Joved (and tired of} Alien Invaders. Specify 
system — A bargain at $995 OSi 



LABYRINTH - SK - This has a display back- 
ground similar to MINOS as the action takes 
place in a realistic maze seen from ground level. 
This is, however, a real time monster hunt aa yc 
track down and shoot mobile monsters on foot- 
Checking out and testing this one was the most 
fun I've had in vearsi - S13.95. OSI 



THE AARDVARK JOURNAL 
FOR OSI USERS - This rs a bt-monlhly 
tutorial journal running only articles about OSI 
systems. Every is$ue contains programs custom- 
ized for OSI, Tutorials on how to use and modify 
the system, and reviews of OSI related products. 
In the last two v^^rs Vkre have run articles fika 
these! 

1) A tutorial on Machine Code for BASIC 
programmers, 

2) Complete listings of two word processors 
for BASIC IN ROM machines. 

3] Moving the Directory off track 12, 

4} Listings tor 20 game progj-ams for the OSI. 

5} How to write high speed BASIC - and 

lots more — 

Vol. 1 (7980) 6 back issues - $9.00 

Vol. 2 11981 ) 4 back fssues and sub&crjption lor 

2 additional issues - S9.00. 

ADVENTURESMl 

For OSI, TRS-eO, and COLOR-80. These 
Adventures are vuritten in BASIC, are full fea- 
tured, fast action, full plotted adventures that 
Take 30-50 hours to play, (Aduentures are inter- 
active fantasies. It's like reading a book except 
that you are the main character as you give the 
computer commands like "Look in the Cofhn" 
and "Light the torch" J 

Adventures require 8K on an OSI and 1GJC on 
COLORBO and TRS-SO. They sell for $14.95 
each 

ESCAPE FROM MARS (by Rodger Olsen} 
This ADVEf^JTURE lakes place on the RED 
PLANT. You'lt have to explore a Martian city 
and deal v^ith possibly hostile aliens lo survive 
this one. A good fir^t adventure. 

PYRAMID [by Rodger Olsen) 
This is our mosl challenging ADVENTURE. It 
is a treasure hunt in a pyramid full of problems. 
Exciting and roughi 

TREK ADVENTURE (by Bob Retelle) 
This one takes place aboard a famihar starship. 
The crew has lefi for good reasons - but they for- 
got to take you, and now you are in deep trouble. 

DEATH SHIP (by Rodger Olsen) 
Our first and original ADVENTURE, this one 
takes place aboard a cruise ship - but it ain't the 
Love Boat. 

VAMPIRE CASTLE (by Mike Bassman) 
This ►s a contest between you and old Drac ■ 
and it's getting a little dark outside. S14.9& each. 



OSI NEW-NEWNEW OSI 

TINV COMPILER 

The easy way to speed in your programs. The 
tiny compiler lets you write and debug your pro- 
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50-150 
times fasTer. The tiny compiler generates relocat- 
able, native, transportable machine code that can 
be run on any 6502 system. 

It does have some limitations. It is memory 
hungry - SK is the minimum sized system that 
can run the Compiler. It also handles only a 
limited subset of Basic — about 20 keywords In- 
cluding FOR, NEXT. IF THEN, GOSUB, GOTO, 
RETURW, END, STOP, USR(X), PEEK, POKE, 
-.=.".1. .^.\ , VariabienamesA-Z, and Integer 
ftJumbers frdrri 0-64K. 

TiNY COMPILER is written in Basic. It can 
be modified and augmented by the user, Jt comes 
with a 20 page manual. 
TINY COMPILER - $19.95 on tape or disk OSI 

SUPERDISK II 

This disk contains a new BEXEC that boots 

up with a numbered directory and which allows 
creation, deletion and renaming of files without 
calling other programs. It aJso contains a slight 
modification to BASIC to allow 14 character 
file names. 

The disk contains a disk manager that con- 
tains a disk packer, a hex/dec calculator and 
several other utilities. 

It also has a full screen editor (in machine 
code on C2P/C4)) that makes corrections a snap. 
We'll also toss in renumbering and program 
search programs — and sell the whole thjng for — 
SUPERDISK II $29.95(5%") OSi 

BARE BOARDS FDR OSI C1P 
MEMORY BOARDSIIf - for the CTP - and they 

contain parallel portsi 

Agrdvarks new memory board supports 8K 
of 21 14's and has provision for a PIA to give a 
parallel portsi It sells as a bare board for $2995. 
When assembled, the board plugs into the expan- 
sion connector on the 600 board. Available noiArt 

PHOM BURNER FOR THE CIP - Burns single 
supply 2716's. Bare board - $24.95. 

MOTHER BOARD - Expand your expansion 
connector from one to five connRctors or use it 
to adapt our CiP boards to your C4/8P. - $14.95. 

16K RAM BOARD FOR CIP - This one does 
not have a parallel port, but it does support 16K 
of 21 14'a, Bare Board $39.95. 




WORDPROCESSING THE EASY WAY- 
WITH MAXl-PROS 

This is a line-oriented word processor de- 
signed for the office that doesn't want to send 
every new girl out for training in how to type a 
letter. 

It has automatic right and left margin justi- 
fication and lets you vary the width and rnargrns 
during printing. It has automatic pagination and 
automatic page numbering. It will print any text 
single, double or triple spaced and has text cen- 
tering commands. It will make any number of 
multiple copies or chain files together to print an 
entire disk of data at one time. 

MAXI'PROS has both global and line edit 
capability and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type- 
writer keyboard. 

MAX I -PR OS also has sophisticated file 
capabibilJtieSr It can access a file for names and 
addresses, stop for inputs, and print form letters. 
It has file merging capabilities so that it can store 
and combine paragraphs and pages in any order. 

Best of all, it is in BASIC (0S65D 51/4" or 
B" disk! so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAXI'PROS - $39.95. Specify B'^ or 8" disk. 

SUPPORT ROMS FOR BASIC m ROM MA- 
CHINES - C1S/C2S. This ROM adds line edit 
functions, software selectable scroll windows, 
bell support, choice of OSI or standard keyboard 
routines, two callable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command to switch model 
2 CIP from 24 to 48 character IJne. When in- 
stalled in C2 or C4 (C2S) requires Installation 
ot additional chip, ClP requires only a jumper 
change. — $39.95 

C1E/C2E similar to above but with extended 
machine code monitor. — $59.95 OSI 



ARCADE GAMES FOR OSr, COLOR -80 AND 
TRS-80 iSK OSI, 16K TRS-aOAND COLOR-80) 

TIMETREK - A REAL TIME, REAL GRAPHICS 
STARTRECK. See your torpedoes hit and watch 
your instruments uvork in real time. No more un- 
realistic scrolling displays! S14,95, 

STARFIGHTER - This one man space war game 
pits you against spacecruisers, batifewagons, and 
one man fighters, you have the view from your 
cockpit rt/indow, a real time working instrument 

panel, and your wits. Another real time goody, 
S9.95 

BATTLEFLEET - This grown up version of Bat- 
tleship is the toughest thinking game available on 
OSI or 30 computers. There is no luck involved 
as you seek out The computers tiidden lleetr A 
topographical toughie. $9.95 

QUEST - A NEW IDEA |M ADVENTURE 
GAMES' Different from all The others. Quest is 
played on a computer generated mape of Alesia, 
Your job is to gather men and supplies by comb- 
bat, bargaining, exploration of ruins and temples 
and outright banditry. When your force is strong 
enough, you attack the Citadel of Moorlock m a 
life or death battle to the finish. Playable in 2 to 
5 hours, this one is different every time, 
16K COLOR-80 OR TRS-SO ONLY, $14.95 




Please specify system on alt orders 

This is only a partial listing of what we have lo offer. We offer over 120 games, ROMS, and data sheets for OSI systems 
and many games and utilities for COLOR-SO and TRS-80, Send $1,00 for our catalog. 



OSI 



AARDVARK TECHNICAL SERVICES, LTD. 

2352 S. Commerce, Walled Lake, Ml 48088 

(313)669-3110 



COLOR-80 
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COPCOP Single Drive Copier 



by Peter Kleijnlan 



COPCOP Is a versatile disk 
copying program for OSI C2-4P 
and C4P-MF systems. With it, 
the user can copy diskettes 
quickiy and easily, regardless of 
the particular system's 
configuration. 



COPCOP 

requires: 

OSI with one disk drive 



This utility for OSI C2-4P and C4P-MF 
users features a command file to com- 
bine the comfort of a BASIC dialogue 
with the efficient memory use of 
machine code, 

COPCOP adapts to the size of your 
system's memory. On a 24K system it 
copies up to 8 tracks at a time; with 
48K, 20 can be accommodated. It also 
maintains the original sector layout, 
and automatically skips tracks without 
headers. COPCOP can print out a neat 
sector directory land replace SECDIR]. 
If required, it can copy track or in- 
itialize before a write. And of course 
it's selective, allowing you to specify 
which tracks to copy. 

A vital mechanism used in this pro- 
gram is the so-called "command file," 
OS-65D can get its input from a variety 
of input devices: device #1 is the serial 
terminal, #2 is the keyboard console, 
etc. What interests us is device #5 — 
use of memory as input. This means 
that you can POKE into memory any 
sequence of inputs to OS-65D. (Conse- 
quently, you can input to BASIC, EM, 
or even assembler, since they all use 
OS-65D routines.) Control can then be 
transferred to memory by giving the 
"lO 10,02" command. 

COPCOP first collects the data it 
needs to copy a disk, and then builds a 
command file using these data. This 



command file resides from $4800 up- 
wards [figure 1), It uses the "getkey" 
routine at $252B to halt execution 
when you have to exchange diskettes. 

What is the advantage of this 
technique over simple DOS commands 
embedded (with DISK!" ") in the 
BASIC program? After control has been 
transferred to the command file, the 
BASIC program itself isn't needed 
anymore! Nor is the 8K BASIC inter- 
preter. This saves enough memory 
(about lOK] to enable copying of four 
more tracks at a time. 

Listing 1 is the program itself. Lines 
100-273 extract necessary information 
from both the operator and the source 
disk (the "original"]. The latter is 



achieved by use of the "DI xx" DOS- 
command, which prints a sector map of 
track XX. Lines 500-590 are a sub- 
routine that prints a sector directory for 
all requested tracks. 

Lines 1000-1280 contain the 
diskette copy subroutine. This routine 
calls 2000-2130, which adds a single 
pass |one series of CAIls and SAves) to 
the command file. 5000-5130 prints an 
appropriate CAll or SAve command to 
the command file, and 7000-7060 con- 
verts a page number to a full hexa- 
decimal address. 

Please address correspondence to Kleijnjan 
Consultants BV, Kerkwetering 11, 3421 
TS Oudewatei, The Netherlands. 



Listing 1 



TK. H. iN, >!UtilS (tiJLl IW V3,2[10D 



' IPRINT 

a DIBI^ETTe COPIER. 



=t^a?" 



1 REM COPCOP HliLi. 15 ^ii-/iS<-., 

5 P0KE133. /liflU^ilir! 

iO KCR1=1TC2Q!PRJNT:M£XT 

..■a PBIMT"-'^** i:OPV copy -:*i*":FD»I = lT07:PHi:NT!Mt!<T 

-a p'fiNT" ' 

AO PRIp.iT"Klei jruan Covi=,u I tants <■<:' 13S0' 

50 PRINT" 

E0 PRINT"Thi5 unsarsm .:Qi-itsir.s a FCRMfiT LIStER and 

70 PRINT"The cop.er has facilities lo •-.ciav track j^ro srid ta" : 

75 PRINT" im t lal i ie"!PRIN1 "befto-^ writs." 

SB PRINT 

iei0 P0KE2E33.5a:F0K£2e34: 1 1 : POKEESSE. 0: P0KES722. 

110 l)mUI'39,e)!CR*=CHREi l3>:Mfi=lNTi,tPEEK(S360)-29J/S) 

111 K»="" 

112 PRINT!PRINT"UhiCh "■(X»+"tracK5 shojid NOT be cocied 

113 INPUT" 'XX-VY) i.RETUSN to corit i riue) " IKS! PBIMT 

lis IFK»=""THEN120 

HE IFLENiK*) <>5THENPRINT!PRIMT"~L.ENGTH ERROR--" :G0T0112 

117 FT=VflLi;LEFT«lKt. 2>>: L'^=VRL(: RIGHTS iK*. 2)) 

lie FORI-FTTDLTiDSII. l)-"N":NtXT 

119 XS-"other "tDOTOllS 

120 PRIHiT!PRINT"Iri5ei t the d i sh you want tocied. then hit av,y Key." 

121 I=B: PRINT! DISK! "GO 252B"! PRINT 

122 1=1+1 

123 IFI^iOTHENESB 

124 IFDSil. i) = "N"THt:N122 
130 I»=STBS(T) 

liiB II=RIGHT*<"0"*RIQHTSas, LEN'IS)-11.2} 
leo DISK! "ME DI0O1D100 

170 disk:"id >i0 

1S0 DISK!"DI "+It 

130 DISK' "ID .02 

200 PRINT#5!PRINT#5. "*■" 

210 D!SK'"f1E D100.D100 

220 INPUT»5. PS 

230 IFLEFTS<0S.3)="TRPl"0RHS=""THEN22a 

240 IFfiS="*"THEN270 

('Continued on next page) 
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Ltstlng 1 (Continued) 



250 Sftl=VOLiMrDS(fiI.^. 2)) 

250 Dti:i.SN)=BIBHTSi:R*. 1 J : GOTOSSB 

270 DISK! "ME C10O. D10B" 

271 Xt=" ■':FaRK=lTD5!X«=X6+)(«!NEXT 

272 PRINT#5. XS;:PRIISJT#3 

273 D0T0122 

280 PRINT! IMPUT"Format i i st i ng" ; X*: PRINT 

230 IFLEFTdX*, lJ="V"ORLEFT*CXt. 1) =" J"THeN[3OSUB500 

3BB PRINT:INPUT"Cobi a i sk^tte" ; XS: PRINT 

310 IFLEFTSlXt, II <>"N"THENX*= GOSUB1000 

320 END 

500 PRINT:INPUT"List on cr,nter"iXI 

5E1 IFLEFTKXt. 1) <} "y"THEND=2:G0TD5a3 

502 D=l 

503 FDRJ= 17039 

505 IFD«tJ. 1)-"N"THEN5E0 

510 PRINTttD, "Trach"!J! 

520 IFDtlJ. l) = ""THENPRlNT»D,TRBa2) i"Nr5Sin9 header " JIJOTOSSO 

530 K'-O 

51i0 K-K^-l 

550 1FD«1J.K)=""ORK-9THEN5S0 

550 PRINTttD. TQBa2>i"se.:tor"iKi": "iDSCJ.K)!" cagei.s)" 

570 GO TO 54 a 

5SJ NEXTJ 

590 PRIMT:PRINT;RETURN 

99B DfiT02. 10. IS. 2E.5E,E4, B0.BS. 9e, 106, 112, 120, 128, 13G. U4 

999 D0Tiai52. 1E0. lEE. 17G. 1S4 

1000 REM~CDPy SUBROUTINE 

1090 DISK["nE FO00.4e0O":PHINTM5. ■■EKIT"!CR»!:PRINT«9 

1090 TF-l:PRIMT!INPUT"Ii-,jtlsi ize before write '.V/N) " i IX»: PRINT 

1092 PRINT" -just s. t^w secands. "! PRINT 

1095 COS LIB 2000 

1096 TL=I-l:IFCM=0THEN1150 

1097 PRINT#5. CRS; "Place or . g . nai " ;CR*; = PRlNTttS 
109E PRINT#5. "GO 252B" ;CRt ! : PRINT>t9 

1100 X«="CflLL":GOSUB500a 

1105 PRINTttS. CRS! "Place copy " ;CR«; : PR1NTB9 

1110 PRINT#5. "GD 252B"iCR«i !PBIMT#9 

1120 XS="SRVE":GOSLJE50a0 

1135 TF=TL+I 

1140 IFrF<40TH£N1035 

1150 INPUT"Ti-acK zero cop/" ; Kl: IFLEFTSCKI, 1 ) <> "yTHeN12ii0 

11E0 PRINT#5, CRS;"Place scstehid i 5«" iCRt i "GO 252B"iCRI! 

1164 PRINT#5. "Cn 0200=13, I'",CRI;CRti"Pld.te or j g nis 1" ;CRS; 

llEE PRINT#5, "GD 252B" ;CR*i "GO 0200" !CR5t "2" ;CRt; "R4000" iCRS: 

1170 PRINT#5. "E";CRI;GRS!"Place ooc/" !CR«i : PRINTt*3 

1174 PRINTt*5. "DO 252B" !CR*; "GD 0200" !CR«i "2" JCRE! 

117E PRINT)t5, "W4a00/2200i E!"!CR*! "E" iCR«i !PRINT#3 

1240 PDKE10944. 7G! PDKE10943. 81 s PDKE10345, i.2 

1250 PRIIS1T#5. "GO FFOO" 

12E0 PRINT:PRINT"Pres5 any Ke/ to start and to continue." 

12E0 DISK!"nE 4S00. F00fl" iDISK' "10 10, 02" IRETURN 

2000 I-TF:CN=0 

200S IFI)33THEN2120 

2010 IFDIfl. 1) = ""DRDSi,It 1) = "N"THENI = I + 1 :GOTO2005 

2020 REBDFV 

2030 K=l 

2040 GOSUB70O0:REM CONVERT FV TO F£: 10 BECOMES 0000 

2050 IFDSf" I , K) = " "ORK=9THEW2ia0 

20E0 F^^=FV*WLCDIi:i.K>) 

2070 DIfl. K),::^F*+"/"+DSi I,K) 

20S0 K=K+1 

2030 GDTO2040 

2100 I=I+I:CN=CN+1 

2110 IFCN<MBTHEN2005 

2120 RESTORE 

2130 RETURN 

5000 FORJ=rFTOTL 

5010 K=l 

5020 IFDSCJ. Kl=""DRD*tJ,K)="N"THEM5120 

5030 Ct=LEFTSiD»iJ,K1.4) 

5040 J*=STR«(J)!JS=RIGHT«("0" + RIGHTI1JS. LEN<Jf>-l),2) 

5050 K»=RIGHTtt:STRS(K). 1) 

50E0 IFX»="CiaLL"THEW50S5 

5070 IFIX*<)"V"ORK(>1THENS0S0 

5075 PRINT#5."IN "+JI^CRSi:PRENT#9 



50S0 PRINT«*5t "SO "+Jtt"."*Kt->-"--' 

50S5 PRINT«5t "CO "+CI*" = "+JI+". " 

5090 H=K+1 

5110 IFK<MHTHEN5020 

5120 MEXT! RETURN 

7000 X = INTi.FV/16)+4E 

7010 IFX)57THENX=X+7 

7020 LDS-CHRS<i<l 

7030 X=Fy-16*INTlFV/lE>+4E 

7040 IFX)57THENX=X+7 

7050 FI=LDI+CHRt(X) +"00"! RETURN 



HDdJ.Kl iCR*!:PRINT#9iGOTO5090 
HK*iCRSi !PRINTtt3 



MCftO- 



EXIT 

02 TRACK. 

A*_ 

A* Place original 

A' GO 252B 

A'CA 0200^ 12,1 

A*CA 0300 = 12.2 



A' CA 3000^ 19,1 

A._ 

A' Place copy 

A* GO 252 B 



A'SA 12,1 ^0200/1 
A*SA 12,2^0300/1 



A' SA 19,1^3000/8 
A-_ 

A' Place origina l 
(etc.) 



Figure 1: OS-65D command tlla: Input 
from msmory (from the actual com- 
mand file) Is underlined. Ttie Instruc- 
tions ("Place copy") are only lor ttie 
benefit of ttie operator. 



OHIO SCIENTIFIC 

THE WIZARD'S CITY — 

search for gold in the dun- 
geons beneatti the Wizard's 
city or in the surrounding 
forest. A dynamic adventure 
aliowing progress in strength 
and experience. All OSI — 
cassette $12.95, disk $15.95. 

OSI HARDWARE 15% OFF 
RETAIL PRICES! 

GALACTIC EMPIRE — a strat- 
egy game of interstellar con- 
quest and negotiation. Com- 
pete to discover, conquer, and 
rule an empire with the com- 
puter or 1-2 other players. C4P, 
C8P cassette $12.95, disk 
$15.95. 

AIR TRAFFIC ADVENTURE — 
a real time air traffic simula- 
tion. C4P, C8P disks $15.95. 
Pius S-FORTH, PACKMAN. 
CRAZY BOMBER, ADVEN- 
TURE, TOUCH TYPING, IN- 
TELLIGENT TERMINAL and 
more. Send for our free 
catalog including photos and 
complete descriptions. 
(312)259-3150 
Aurora Software Associates 
37 S, Mitchell 
Arlington Heights 
Illinois 60005 
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A feast ^ 
of computing ideas. 



If you work with a 650 2/6809 -based 
system, you're probably hungry for the 
facts and ideas that will help you 
undersiand the inner workings of your 
computer. You want to go beyond 
canned software — use your computer 
for more than games — learn the 
advanced programming techniques 
that enable you to gel the most out of 
your 6502/6809 system. 

MICRO, The 6502/6809 Journal, 
gives you page after page, month after 
month, of solid information to sink 
your teeth into. MICRO is the premier 
how-to magazine for serious users of 
the Apple, PET/CBM, OSI. Alan. AIM, 
SYM, KIM. and all 6809 based systems 
including the TRS-80 Color Computer. 
It's a resource journal internationally 
respected by professionals in business, 
industry, and education. Every issue of 
MICRO keeps you informed with up-to- 
the-minute data on new products 
and publications. 

• hardware catalog with organized. 
concise description 

• software catalog in an easy-to- 
use formal 

• new publications listed and 
annotated 

• reviews and evaluations of sig- 
nificant products 

And there's much more: 

• In-depth hardware tutorials 
bhng expert advice into your home or 
office. 

• Detailed discussions of pro- 
gramming languages deepen and 
broaden your programming ability, 

• Complete program listings 
enable you to increase your machines 
capabilities. 

• Bibliography of 6502/6809 
information helps you to find pertinent 
articles in a timely manner. 

• Special monthly features with 
in-depth treatment of one subject or 



OCTOBEB igBI 



iMCftO 

THE_65Ce;6809JQ.URNAL 




A Look iUhBTRS-M Color CompirtK ^, 

St*p_Up to PnjBTjmrTi«fila_ttollon ■" 

A » D Conwrfart ipr Youf Coffiputw .. 



You'll love 
every byte. 



YES! I want lo gel more from 
my microcomputer Please send me 

year(s)ofWICROalS /year. 

(Outside U.S. and Canada, please 
indicate via D surface or D air mail.) 



ComMf^ 



Slieel 



Cny Siaie Zio Cooe 

n Check enclosed for S _ 
n Charge my credil card account 
n VISA D MasterCard 



Stgnalure 



:=^ 



system increase your knowledge of the 
field. 

• Balanced mix of machine- 
specific and general articles for your 

everyday use as well as long-range 
reference needs. 

• Informative advertising 

focused specifically on 6502/6809 
machines keeps you abreast of latest 
developments. 

• Reader feedback puts you in 
touch with other micro-computerisls. 

MICRO IS the magazine you need lo 
get the most from you 'own 6502/6809 
system! 

To order, send your check or interna- 
tional money order (payable to MICRO) 
and the order form at left, to: 

Subscription Fulfillment 

r^^lCRO, Dept. Ml 

34 Chelmsford Street 

P.O. Box 6502 

Chelmsford, MA 01824 

Or, for your convenience, call our 
toll-free number: 

1 -800-227-1 61 7, Ext. 564 

(In California, 800-772-3545, E>;l 564) 
and charge your subscription to your 
MasterCard or VISA. (All orders must be 
prepaid in U.S. dollars or charged to 
your MasterCard or VISA.) 

SUBSCRIPTION RATES (U S dollars) 

Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S. $24* 
Canada S27 

Europe $27 ($42 by air mail) 
Ivlexico. Central Amenca, Mideast, 
North and Central Africa S27 ($48 air) 
South Amenca, Far East, South Africa, 
Australasia $27 ($72 air) 
*SPECIAL OFFER— U.S. ONLY: 
Save even more— 30% off single-issue 
phce: 2 years, $42 
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'YOUR SAL VA TION IN THE SEA OF INFLA TION" 



ARK COMPUTING 



80 Column Card & 16K RAM Board Sale 



The best price available oft 
a SO-Column for your APPLE. 
Wizard-80 bv Wespet-Micro 
RP S345.00 ARK S225.00 



16K Ram Board ARK S 89.00 

32K Ram Board ARK $139.95 

- with 16-K ram installed - 

(add ? 20.00 for full 3Z-K 

ram installed) 



LOWEH CASE PLUS II by Lazer 
Microsystems. 

The Lazer Microsystems LCP II 
is the LCA value for the bud- 
get minded APPLE II owner. 
Works with all Revision 7 and 
Later APPLE II 's. Includes 
Basic and Pascal software on 
disk. Works with many popular 
word processors. 

ARK's LOW PRICE of S 19.95 



For people who demand the best 



The best Lower Case Adapter 
available for the APPLE II. 
LOWES CASE PLUS by Lazer 
Microsystems, 
This feature packed board 
has twice the features of 
competing boards. 
The only LCA that works 
vith VISICALC and is recom- 
mended by Stoneware for 
DB MASTER. 
FEATURES : 

-Expandable to 4 character 
sets (2 on board) 

-Inverse only mode 

-Includes graphics & ASCII 

-Compatible w/most word 
processors available. 

AHD WITH ARK's LOW PRICE 
THERE'S HO REASOK TO PURCHASE 
AHY OTHER. 

RP $ 64.95 ARK 544.95 



Remarkable value in Keyboard 
Enhancers . 

The Lazer MicroSystems Keyboard 
♦Plus with these features: 
-64 character type ahead buffer 
-Buffer can be cleared & disabled 
-Works on all APPLE II ' s 
-Lets you use the shift-key as 
a typewriter shift-key, 
allowing you to enter directly 
the 128 ASCII character set 
from the APPLE keyboard. 



KEYBOARD +PLOS 

RPS 99.95 ARK S 69.95 



THREE EXCITING PRODUCTS. A OMCE IN A 
LIFETIME DEAL. LOWER CASE PLUS+, 
KEYBOARD PLUSt, S AN 80-COLUMN BOARD 
ALL FOR LESS THAN THE NORMAL COST OF 
THE BO-COLUMN BOARD ALOtJE. 

ARK 5299.95 



By LAZER 

-ANIX 1.0: A set of incredible disk 
utilities w/ UNIX like 
Operating System. 
ARK 5 34.93 
-LAZER PASCAL: A unique systems 

programming language 
with many features 
of the 'C' program- 
ming language. 
ARK 5 29.95 
-DISASM/65: Most popular disassem- 
bler lor the APPLE II. 
ARK S 19.95 

By DATAMOST 

-SHACK ATTACK: RPS 29.95 ARKS 19.95 
-TIIEIF: RP5 29.95 ARKS 19.95 

-COHEY ISLAUD: RP5 29.95 ARKS 19.95 
-6502 ASSEMBLY by RAKDY HYDE: 

RI'5 19.95 ARKS 15.00 



software 



By BRODERBUND 

-MIDNIGHT MAGIC 
(Best Pinball 
-APPLE PANIC 
-SPACE QUARK 
-RED ALERT 
-TRACK ATTACK 
-GENETIC DRIFT 
-SPACE WARRIOR 



;RPS 34.95 ARKS 24.95 
game we've seen yet) 
--- 29.95 ARK5 19.95 
29,95 ARKS 19.95 
29.95 ARKS 19.95 
29.95 ARKS 19.95 
29.95 ARKS 19,95 
24.95 ARKS 17.95 



By ON-LINE SYSTEMS 



-MOUSKATTACK 
-CROSS FIRE 
-CRANSTON MANOR 
-ULYESSES 
-BOFTPOEH ADV 
-TIME ZONE 
-LISA 2.5 
-SPEED/ASM 
-THRESHOID 
-PEGASUS II 



■ RPS 


34.95 


ARKS 


■ Rp; 


29.95 


ARKS 


: KPi 


34.95 


ARKS 


: RPi 


34.95 


ARKS 


: RPS 


29,95 


ARKS 


: RPi 


99.95 


ARKS 


: RPE 


79.95 


ARKS 


: RPS 


39.95 


ARKS 


: RPS 


39.95 


ARKS 


: RP; 


29.95 


ARKS 



24.95 
21,95 
24.95 
24.95 
21.95 
75.95 
59.95 
29.95 
29.95 
21.95 



We accept: MASTERCARD, VISAClnclude card * and expiration date), CASHIER 
or CERTIFIED CHECKS, MONEY ORDERS, or PERSONAL CHECRS(PleaEe allow 10 days to 

Please' add 3% for shipping & handling (minimum 52.00), foreign orders please 

add 10% for shipping h handling. 

We accept COD's tPlease include S2.00 COD charge) 

California residents add f>% sales tax. All equipment ts subject to price change 

and availability without notice. All equipment is new S complete with 

manufacturer's warranty. 

Call us at (714) 735-2250 



ARK COMPUTING • P.O. Box 2025 • Corona, CA 91720 



f$lUer5BLUnter& APPLE II: 

The Keys to Unlimited Graphics 



DRAWING TABLET 

Although VefsaWfiter operates on a 
simple principle, it produces graphics 
which matchorexceed those ot other 
digitizers. Rugged construction, trans- 
lucent bose. easy fo use — plugs 
directly into APPLE II 





V'7^-Czi,^1.■^:^■;■■' 



UNIQUE OFFER 

See VersaWriter at your local dealer and 
pick up a copy of our demonstration 
disk The complete VersoWriter hardware 
and software package is o real borgain 
at $299. For more information call or 
write' 



GRAPHICS SOFTWARE 

Easily the most capable and com- 
plete grophicE software for the home 
computer available Fast fill drawings 
in 100 colors. All text in five sizes, 
compile and display shapes, edit, 
move and much more! 





EZ Port WIN Solve Your 
Game I/O Problem! 

How many times tiaveyou gone through 
the hassle ol ctianging from game 
paddles to joystick, VersaWriter, or 
anyolherdevice using the game I/O? 
First, you have to remove whale«ef is 
sitting on top ot the Apple-a video 
terminal, disk drives, printer, etc. 

Next you remove the computer cover 
and try to see what you're doing as 
you svKitch plugs to the I/O, Then you 
replace the computer cover and what- 
ever was on top of the Apple. 



After all this, you find that you can't 
run the program because the I/O 
device is plugged in backwards or is 
'oil by a pin' 

Sound familiar? 



EZ PORT GAME 

I/O EXTENDER 

FOR APPLE II 



WHAT IS EZ PORT? 

EZ Port is a specially designed exten- 
sion unit lor the Apple game I/O port. 
It's a board with a socket and a two 
foot long cable which plugs into the 
internal I/O port. You attach EZ Port 
wherever you prefer on the oulside- 
on the side, the back, or on top. 

EZ Port has a ZIP DIP II socKel 
(ZlP=2ero insertion force). These soc- 
kets are meant to be plugged into 
many times and will not wear out like 
ordinarysockets.Allyoudoisplugin 
the appropnate device (joystick, pad- 
dles, etc.] and flip the switch to the 
ON position, r^lo pressure is everted 
on the 16-pin plug until you switch, 
so all the connectors will last longer, 
too! 




EZ PORT MAKES GAME I/O 

CHANCES CONVENIENT. 

QUICK 8, SAFE. 

Suggested price $24.95 

Ask your local computer retailer tor 
EZ Port, or contact: 

VersaComputing, Inc. 

3541 Old CorejoRd. Suite 104 

Newbury Park, CA 91320 

(805) 498-1956 

Dealers inquiries welcome. 

Aople and Apple n are legialered Iraaemarhs 
Dl Apple Compular, Inc 

ZIP DIP IS a Iraflemarlt ol TetLlool PrptJucIS, Inc. 



3541 Old Conejo Road, Suite 104 
Newbury Park, CA. 91320 (805)498-1956 
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BOX 120 

ALLAMUCHY, N.J. 07820 

201-362-6574 



HUDSON DIGITAL ELECTRONICS INC. 



THE TASK* MASTERS 



HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HDE component boards are state-of-the-art 4y2" x 6y2", with on board 
regulation of all required voltages, fully compatible with the Kir\/l-4 bus. 



OMNIDISK 65/8 and 65/5 

Single and dual drive 8" and 5V4" disk systems. 
Complete, ready to plug In, bootstrap and run. 
Include HDE's proprietary operating system, 
PODS (File Oriented DiskSystem). 



DM816-M8A 

An 8K static RAM board tested for a minimum of 
100 hours and warranted for a full 6 months. 



DM816-UB1 

A prototyping card with on-board 5V regulator 
and address selection. You add the application. 



DM81 6- P8 

A 4/8K EPROM card for 2708 or 271 6 circuits. 
On board regulation of all required voltages. 
Supplied without EPROMS. 



DM816-CC15 

A 15 position motherboard mounted in a 19" 
RETMA standard card cage, with power supply. 
KIM, AIM and SYM versions. 



DISK PROGRAM LIBRARY 

Offers exchange of user contributed routines 
and programs for HDE Disk Systems. Contact 
Progressive Computer Software, I nc, for details. 



HDE DISK BASIC 

A full range disk BASIC for KIM based systems. 
Includes PRINT USING, IF . , , THEN . . . ELSE. 
Sequential and random file access and much 
more. $175.00 

HDE ADVANCED INTERACTIVE 
DISASSEMBLER (AID) 

Two pass disassembler assigns labels and con- 
structs source files for any object program. 
Saves multiple files to disk. TIM, AIM, SYM, KIM 
versions, $95.00 

HDE ASSEMBLER 

Advanced, two pass assembler with standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette) 

HDE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS) 

A comprehensive text processor with over 30 
commands to format and output letters, docu- 
ments, manuscripts. KIM, TIM and KIM cassette 
versions. $1 35.00 ($1 42.50 cassette) 

HDE DYNAMIC DEBUGGING TOOL (DDT) 

Built in assembler/disassembler with program 
controlled single step and dynamic breakpoint 
entry/deletion. TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 {$68.50 cassette) 

HDE COMPREHENSIVE MEMORY TEST 

(CMTl 

Eight separate diagnostic routines for both 
static and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette) 



AVAILABLE DIRECT OR FROM THESE FINE DEALERS: 



Progressive Computer Software 
405 Corbir Road 
York, PA 17403 
(717)845-4954 



Johnson computers 

Box 523 

Medina, Ohio 44256 

(216)725-4560 



Lux Associates 
20 Sunlsnd Drive 
Ctlico, CA 95926 

1916)343-5033 



Fait"- Baher Associates 

383 Franlslin Avenue 

Nutley, NJ 07110 

(2011651-2430 

Laboratory Microcomputer Consultants 

P.O. Box 84 

East Amiierst, NY 14051 

(716)689-7344 



Perry Periplierais 

P O. Box 924 

Miiler Place, NV 11764 

(516)744-6462 
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Votrax Interface for SYM 



by John Valente 



Interface the Votrax Speech 
Synttiesizer to your system's 
VIA. Althougti intended for a 
SYM-1, the techniques described 
are readiiy adaptabie to other 
systems using a 6522. 

VOTRAX DRIVER 

requires: 

SYM-1 

Sweet Taiker Votrax 

Interface Board 

it is adaptable to other 
systems (such as AiM) with 
6522 VIA. 



The Votrax SC-Dl Speech Synthesizer 
IC lets you experiment with computer- 
generated speech at a reasonahle cost. 
The Sweet Talker board, which in- 
cludes the Votrax IC, allows easy inter- 
facing to most computers. It is 
available from The Micro Mint, Inc., 
917 Midway, Woodmere, NY 11598, 
While 1 will be describing the interface 
of the Votrax to my SYM-1 6522 VIA, 
the programs can be readily adapted to 
other systems using the 6522. This arti- 
cle provides a machine language driver, 
followed by a BASIC program to con- 
vert the mnemonics for each phoneme 
of speech into the numerical codes 
needed by Votrax. (A phoneme is one of 
the smallest units of speech that 
distinguishes one word from another; 
i.e., the m in mat and b in bat.) 

Communication with the Votrax IC 
resembles a parallel printer interface 
with handshaking. Figure 1 shows the 
connections between the 6522 and the 
Sweet Talker board. This example uses 
VIA #1, port A, accessed through the 
SYM's "AA" connector. Any other VIA 
port can be used as long as all eight data 
bits and the two control lines are 
available. Be sure the Sweet Talker is 
connected to yoiu' power supply. 

Bits zero through five form the code 
which tells Votrax which phoneme to 
synthesize. Bits six and seven select 



one of four pitch levels for the voice. 
Control line CA2 latches the data into 
the Votrax IC and starts synthesis. 
After the phoneme has sounded, A/R 
goes high. The CAl line on the 6522 
senses this transition and generates an 
interrupt, causing the next phoneme 
code to be sent out. This process 
repeats u ntil a " stop" code ($3F] is 
sent. The ENABLE line is not used and is 
grounded to allow the board to operate. 

Listing 1 sends a sequence of 
phoneme codes to the Sweet Talker 
with the proper timing of control 
signals. It is written in RAE - 1 format 
(SYM's Resident Assembler and 
Editor], The sequence of phonemes is 
limited to 256, due to the eight-bit 
length of the X index register. A block 
of memory to store the values for 
PITCH and the sequence of phonemes 
starting at PHONEME is reserved 
following the program. If you relocate 
this routine, you need only change the 
references to these locations. If your 
6522 is at a different location, the 
register addresses will have to be 
modified accordingly. 



The program begins by pointing the 
IRQ vector to the INT routine. The 
SYM requires a )SR ACCESS before this 
operation. Then, interrupts are tem- 
porarily disabled and the 6522 Interrupt 
Enable Register (lER] is set up to gener- 
ate an IRQ on the rising edge of CAl. 
The port is then configured for output. 

You must send the first phoneme 
code manually. The X register, which 
is used to index into the PHONEME 
list, is set to zero. The next few lines of 
code are needed because of a timing 
restraint in the Votrax chip. Alter send- 
ing data to Votrax, wait at least 450 
nsec before sending a strobe pulse to 
latch it. Since the 6522 normally waits 
only 300 nsec before pulsing, the hand- 
shake/strobe is first inhibited by send- 
ing a $01 to the Peripheral Control 
Register (PCR), The phoneme data is 
fetched from the list, OR'ed with the 
value of PITCH to select the voice, and 
sent down the line. Now the handshake 
is enabled by sending a $0B to the PCR. 
A dummy read of the port outputs the 
pulse, and by now much more than the 
required 450 nsec has elapsed. 



Figure 1 
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P3 


PA4 
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P5 


PAB 
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After the phoneme has sounded, the 
CAl line goes high and forces an inter- 
rupt. In the iNT routine, the same 
manipulation of the handshake occurs 
to insure proper timing. The X register 
is incremented to point to the next 
phoneme code, and the data is fetched. 
But we don't want to OR the code with 
the value of PITCH if the "stop" code 
is encountered. After checking for this, 
the data and handshake are sent out as 
before. Conveniently, the dummy read 
at 1060 leaves the latest phoneme code 
in the accumulator. 

As the program exits the INT rou- 
tine, it loops continuously to IDLE un- 
til the "stop" code is found. Then the 
lER is altered to ignore further inter- 
rupts and the IRQ vector is restored to 
its original value. The address given is 
for the SYM's Supermon 1.1. Finally, 
control is restored to the calling 
program. 

You can use this program directly 
by entering phoneme codes through the 
monitor, starting at address PHO- 
NEME and ending with $3F to end the 
speech. A value of $00, $40, $80 or $C0 
must be entered at location PITCH. 
Try using the random values in 
memory as a phoneme list; you will 
hear some very bizarre sounds. 

To compose intelligible words, 
however, ii is more convenient to use 
mnemonic codes for each phoneme 
because these are closer to English. 
Listing 2, a BASIC program, prompts 
for the standard Votrax mnemonics, 
translates them into the proper numeri- 
cal code, then places them sequentially 
into the PHONEME block. A call to the 
machine language driver produces the 
speech. Remember to reserve space for 
the machine language routine plus 257 
bytes before entering BASIC. 

The program is written in Syncrtek 
Bas-I, but is easily translated into other 
BASICS. The &"xxkx" is Basl's con- 
vention for hexadecimal numbers, and 
X = USR [address, 0| calls a machine 
language routine. Lines 10-40 list the 
standard Votrax mnemonics, and lines 
130-150 READ them into an array for 
later comparison. Lines 105-115 assign 
the machine language addresses to 
variables; simply change these lines to 
conform to any relocation you have 
made. Lines 500-540 prompt for the 
desired phoneme, search for a match, 
and then POKE the corresponding code 
into the PHONEME list. When you 
enter STOP in answer to the prompt, 
the program asks you to select a pitch 



Listing 1: Volrsx Drlvar — Assffmbly Language Listing 



VOTRAX DRIVER 

by Jphn Valente Bok 9 
Written September 1981 



narlboro UT 05344 



Ttie toUowing addresses are far VIA »2 pn the SVM-1. 
Change as reqciired for your syatem. 



(Port ft, VIA #2 

^Port fl data direction 

f Penpherfll Contral Register 

5 Interrupt Enable Register 



3 hJeeded to change vectors 

; IRO vector 

:Original IRO service r^nutine 

;Progrflm origin 

; Save abject code 



Prngr-am starts here; 



PAD 


-DE •seoi 


PASS 


. DE »na03 


PCR 


. DE SfiBOC 


lER 


.DE *AaCiE 


i The 


fol lowing 


ACCESS 


.DE SBEiet 


IRQVEC 


.DE SA67E 


IROORIG 


. DE fBQOF 




.Bfi tlQQQ 




.OS 



101.10- 


20 


B6 


SB 


START 


JSR 


ACCESS icnange IRBVECi point to INT 


Loas- 


A7 


45 






LDA 


#L, INT 


1005- 


SD 


7E 


A6 




STA 


IRQVEC 


lOOS- 


A7 


10 






LDA 


*H. INT 


lOOfl- 


BD 


7F 


A6 




STA 


IROVEC+1 


lOOD- 


7a 








BEI 


^Prevent interrupts *or now 


lOOE- 


ft'? 


S2 






LDA 


#"410000010 Enable interrupts on Cfii " edge 


lOlO- 


SD 


QE 


Aa 




STA 


lER 


1013- 


ft? 


FF 






LDA 


#IFF :Set VIA port A +or output 


1015- 


SD 


i:i3 


Aa 




STA 


PADD 


loia- 


fl2 


00 




FIRST 


LDK 


ftluO ilnitialize phoneme list pointer 


1 1> 1 A- 


09 


01 






LDA 


BV.OOOOOOOl Disable handshake/strobe 


lOlC- 


SD 


oc 


AB 




STA 


pen 


lOlF- 


BD 


t,5 


lO 




LDA 


PHONEME, X Get first phoneme code 


1022- 


OD 


64 


10 




ORA 


PITCH jDetermine pitch 


1025- 


BD 


OJ 


AS 




STB 


PAD iSend code to Wotra;: 


io2a- 


fl9 


OB 






LDA 


«X00001011 Now enable handshake/strobe 


103A- 


BD 


OC 


AB 




STA 


PCR 


103D- 


AD 


Ol 


Aa 




LDA 


PAD ;Dummy read: -force handshake/strobe 


1C13C1- 


5B 








CLl 


; Now allow interrupts 


1031- 


C9 


3F 




IDLE 


CMP 


#t3F jFoond STDF' code yet '■ 


1033- 


FO 


03 






BEO 


RETURN :Ves, ei; i t 


1035- 


BS 








CLV 


;Na, loop until found 


1036- 


50 


F9 






BUC 


IDLE 


103B- 


09 


02 




RETURfJ 


LDA 


BV.OOOOOOIO Disable VIA interrupt 


103A- 


SD 


OE 


AS 




STA 


lER 


103C- 


A9 


OP 






LDA 


flL, IRODRIB Restore original IRO vector 


I03F- 


SD 


7£ 


Ab 




STA 


IRQVEC 


1042- 


Hf 


at, 






LDA 


«H, IRBUEC 


1044- 


SD 


7F 


A6 




STA 


IROVEC+I 


1047- 


60 








RTS 


: Return to calling pr'Qgr^m 












IhterrLipt Service Routine follows: 


104S- 


A9 


01 




INT 


LDA 


•V.OOOOOOOl Disable handshake as before 


104ft- 


BD 


OC 


AB 




BTA 


PCR 


104D- 


EB 








INX 


Jlhcrement pointer to phoneme list 


!04E- 


PD 


65 


10 




LDA 


PHONEUE," Get neiit phoneme tode 


1031- 


C9 


3F 






CMP 


#«3F :1s it the STOP code ? 


1053- 


FQ 


03 






BEQ 


NDHASK :Ves. leave it slone 


1055- 


OD 


64 


10 


MASK 


ORA 


PITCH ;No, set the pitch 


losa- 


SD 


01 


AB 


NDMASh 


BTA 


PAD ; Send code to Votra>! 


lOSb- 


H9 


OB 






LDA 


BXOOOOlOll Now enable handshake/strobe 


105D- 


BD 


OC 


AS 




STA 


PCR 


1 '.IDO- 


AD 


Ol 


AS 




LDA 


F'AD ;Send strobe; phoneme code in Acci.im. 


1063- 


40 






DONE 


RTl 


;Qo Cack and wait 


lOfiO- 








PITCH 


.DS 


1 ; Reserve a space for pitch value 


lOi.5- 








PHONEME 


.DS 

.EN 


256 (Reserve a page far phoneme codes 
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Ustlng 2: Votrax Phoneme Translator — BASIC Llsllng and Sample Run 

1 REM UOTRfiX PHONSME TRANELflTDR 

2 REM WRITTEN BY JOHN UALENTE BOX 7 MARLBORO VT 05344 

3 REM SEPTEMBER l'?Bl 

10 DATA EH3,EHZ.EHl.PA0,DT,fl2,fil,il-l,aH2, 13. I2,I1,M,N,B.V 

20 DATA CH,SH,Z,AW1.NG.AH1,DD1,DD,L,K,J,H.G,F,D,S 

30 DATA fi,fl¥,¥l,UH3,AH,P,0, 1,U,V,T,R,E,W,AE,AE1 

40 DATA AW2.UH2,UHl,UH,n2,Di,IU,Ul,THU.TH,ER.EH,El,aW,P«l,ST0P 

100 DIM T*(631 

103 M'^!i"1000":REM ADDRESS OF MACHINE LANGUAGE ROUTINE 

110 L=!."1065":REM ADDRESS OF START OF PHONEME LIST 

115 U'!("1064"!REM ADDRESS OF PITCH VALUE 

120 FOR fl^O TD 6,Z 

130 READ P» 

140 TB(A)=P» 

150 NEXT A 

50O ¥=0:INPUT "PHDNEME 7 ";*• 

510 IF »«="STOP" THEN 700 

520 IF T»1¥)=X« THEN POKE L, V: L=L+1 ! BDTD 500 

525 REM SUBSCRIPT QF MATCHED STRIIMB 13 CORRECT PHONEME CODE 

530 y=y-n 

535 IF ¥>fi3 THEN PRINT "NOT A VALID PHONEME. TRY AGAIN. "JBDTO 500 

540 SOTO 520 

700 POKE L,63 

710 PRINT "SELECT PITCH OF VOICEi " 

712 PRINT "TYPE EITHER 0,64,125 OR 192 (LOWEST TO HIGHEST PITCH)" 

714 INPUT P 

715 POKE U,P 

720 INPUT "TYPE ANY LETTER AND "RETURN" TO HEAR VDUR UORD."|D« 
730 X=USR(M,0) 
740 END 



OK 

RUN 

PHONEME 
PHONEME 
PHONEME 

PHONEME 



H 
EHl 

EH 3 

LK 
NOT A VALID PHONEME. TRY ABAIN. 
PHDNEME ' L 
PHONEME 7 
PHDNEME ? STOP 
SELECT PITCH DF VOICE: 
TYPE EITHER 0,64,128 OR 192 
? 64 
TYPE ONV LETTER AND "RETURN" TD HEAR VOUR WORD.R 



tLOWEST TO HIGHEST PITCH) 



foi the voice. After responding to line 
720, the machine language driver is 
called and you will heai the result. 

I suggest experimenting with single 
words before assembling long messages, 
I think you will find that the com- 
ponents of human speech are very com- 
plex. Two words which rhyme to our 
ears are often composed of different 
series of phonemes. What might seem 
to be a simple vowel sound is some- 
times a series of two or even three dif- 
ferent phonemes. Be sure to include 
pauses between words (two different 
pause mnemonics are available). 

VOTRAX is a tiademaik of Federal 
Sciew Works, Inc. 



John Valente is interested in using the 
computer to generate sounds and niusical 
structures unavailable in conventional 
instruments. He has been published in 
Electronotes. Newsletter of the Musical 
Engineering Group. You can write to 
Valente at Box 9, Marlboro, VT 05344. 

JUCRO 
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WE MAY HAVE ALREADY BUILT 

THE BOARD YOU ARE STARTING TO DESIGN! 

While you may not have heard of us before, you certainly know our customers: Fortune 500 companies, Universities 
and Government Agencies. Since 1976 we have been providing high quality microcomputer products, ranging from 
expansion boards, to stand-alone controllers, to complete systems. Before you start your next project, consider how 
easy it might be to use some of our products. 



FLEXI PLUS 



A multi-function controller which handles: 

• 8" and mini diskettes, double-sided, double-density 

• RS-232 Communications with programmable features 

• IEEE-4e8 Instrumentation Bus fuKy implemented 

• 6809E Microprocessor, up to 56K RAM, ROM, EPROM 

• Parallel/Serial I/O, Cassettes and TTY Interfaces 



This versatile controller may 
be used as an expansion board 
for any 6502 or 6809 system; 
as a stand-alone controller; 
or, as the basis of a complete 
microcomputer system. 



MICRO PLUS 



A video-oriented controller which includes: 

• Programmable display up to 132 columns by 30 rows 

• Programmable character sets in EPROM and RAM 

• Character and Bit-Mapped Graphics 

• ASCII Keyboard and Light Pen Interfaces 

• RS-232 Programmable Communications Interface 
> 6502 Microprocessor, up to 7K RAM, 2K EPROM 



This video controller may be 
used to expand almost any 
6502- or 6809-based system; or 
as a stand-alone intelligent 
terminal; or, as the basis for a 
complete 6502-based computer 
system. 



DRAM PLUS 



A multi-purpose expansion board which features: 
■ Up to 40K RAM memory with a memory manager 

• Up to 16K ROM or EPROM memory 

• EPROM Programmer for 2516, 2716, 2532 and 2732 

• Multiple parallel/serial I/O ports and timers/counters 

• Prototyping area for custom circuits 



This memory-oriented expansion 
board permits addressing of 
memory on 4K boundaries, sup- 
ports swapping of sections of 
memory, and works with most 
6502- or 6809-based systems. 




An Industrial quality system which features: 

■ Two mini disk drives, double-slded, double-density 
for over 640K bytes of on-line storage 

■ Commercial quality keyboard with numeric pad 

• Upper/lower case ASCII with programmable characters 
and display formats, plus bit-mapped graphics 

• High-resolution video monitor with green phosphor 

■ Heavy-duty aluminum case for desk or rack mounting 

• RS-232 Communications built in; second optional 

• IEEE-488 may be added to existing boards 

• includes 48K RAM, 4K EPROM, 6809 microprocessor 

This extremely versatile system may be used for system 
development, for developing stand-alone products, as an 
end-user system, as an in-house business computer, as a 
word processor, and much more. Software is available 
from a number of suppliers and includes compiled 
BASIC, PASCAL, FORTH and many complete application 
packages. 




$3495.00 



If you have a requirement which involves 6502- or 6809-basEd 
products, Join the growing number of OEMs arid System inte- 
gration Houses who look to us first. For additional information 
and our current product literature, please contact us at 
617/256-3649 or TELEX 955318 INTL DIV. 
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34 Chelmsford Street 
Ctielmsford. MA 01824 



6508 — A New 6502 
Configuration 



by Ralph Jenny 



This new configuration of the 
6502 will stimulate a number of 
very Innovative designs, 
Including multiprocessing and 
two-chip designs. 



At long last, there is an improved ver- 
sion of the 6502. The Commodore 
Semiconductor Group (formerly MOS 
Technology] has produced the 6508 
microcomputer without adding any 
new instructions. 

This 40-pin IC is the familiar 6502 
(actually, the 6512, which requires an 
off-chip clock) with 256 bytes of 
read/ write memory, eight I/O pins and 
a full complement of address and data 
lines. In addition, the address lines can 
be tri-staled to facilitate DMA |Direct 
Memory Access) operations. Thus, 
with eight I/O lines and AEC (Address 
Enable Control) to control the address 
and data lines during DMA operations, 
a total of nine functions have been 
added to the package. 

Because of necessary pinout 
changes, the following functions are no 
longer available; NMI, RDY, SYNC, 
S.O., 02 Out and DBE. Actually, DBE 
[Data Bus Available) is used on the 
6512 to furnish compatibility with the 
6800, and is replaced with AEC. The 
6512 has tfuree V„ pins, two of which 
are on the 6508. The one remaining pin 
fills a formerly unused pin, thus giving 
a full eight pins (or the I/O port. 

The I/O port is situated at $0000 
[Data Direction Register) and $0001 
(Output Register). This location for the 
port has a niunber of advantages. I/O 
operations will be faster and have 
shorter drive routines, since zero page 
addressing can be used. However, set- 
ting the port to input can result in 
external hardware that enters data 



ADDRESSABLE 

EXTERN*!. 



01 FF 



0100 

QOFF 



Paga 1 



PagaO 



OUTPUT HEQISTER 



DATA DlHECnON REGISTER 



STACK 
- POIMTEH 
INITIAUZEO 



own ■*- 

0000 -♦- 



UHdFw 
Lnre'nal 
I/O Pari 



6506 MEMORY MAP 



Ffguw 1: Tha memory map lor tha 6508 differs from that of tfie 6502 only In the 
zero page area, and In ttie addition of dedicated IfO space. 



directly into memory, with no inter- 
vention by the processor. A recent arti- 
cle detailed the following additional 
possibilities for the 6508: 

1. Multi-processor operation with 
overlapped memory operations. 

2. I/O lines used as segment addresses 
for over 1 megabyte addressing. 

3. I/O lines used as vector inputs for 
vectored interrupts. 

4. I/O lines used to arbitrate interrupt 
priorities. 



5, Internal memory used to operate 
supervisory programs during DMA. 



The following material has been 
adapted from the 6508 data sheet, and is 
used with permission of Commodore: 

Figure 1 shows the 6508 memory 
map. Note that page and page 1 
overlap in the 256 bytes of on- board 
read/ write memory. Also, the zero 
page area is fiu'tber depleted by two ad- 
dresses used by the I/O port. Other- 
wise, the entire 64K of memory space is 
available for typical 6502 uses. 
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Figure 2 is a block diagram of the 
6508, showing the internal architecture 
of the processor. This is almost iden- 



tical to the 6502, except for the obvious 
addition of I/O port and read /write 
memory. 
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F/fluw 2: Block diagram tor Ihs 6508. Obvious additions — Data DirMtlon 
Register, Porlpheral Output Raglster and associated buHers, and page laro 
Read/Write memory. 
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0, IN 

RW 

DB, 

DB, 
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DB, 

DB. 

DBs 

DB. 

DB, 

P. 
P, 
P; 
P= 
P, 
P= 
P. 
P, 

^. 

A,. 



FIgun 3: New pfnout assignments 
are quite different tor the 6508; see 
text lor additional details. 



Figure 3 shows the pinout of the 
6508. 

I expect the 6508 to be used in in- 
novative designs, both in controller- 
type applications, and in more sophisti- 
cated data communications projects. 
The greatest advance I see for the con- 
troller field is that two-chip designs are 
possible, if eight or fewer I/O lines are 
required. In the past, nearly every 
single- chip processor implementation 
has required at least three ICs. With the 
6508^ you need add only an EPROMI 

Reference 

1. Enhanced CPU's memory, I/O ex- 
pand its applications; Electronic 
Design News, August 19, 1981, G. 
Venkatesh, Commodore Semi- 
conductor Group. 



Ralph Tenny may be contacted at 
P,0, Box 545, Richardson, Texas 
75080. 
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NEW LOW PRICE 

DIRECT FROM MANUFACTURER 

$120.00 







i 



■5** 



'ttsa* "*■ 



16K RAM EXPANSION BOARD 
FOR THE APPLE II* $120.00 



The Andromeda )6K RAM Expani^ion Board 
allows your Apple to use RAM memory in place 
of the BASIC Ldngusge ROMs giving you up 
CO 64K of programmable memory. Separate 
Applesoft- or Integer BASIC ROM cards ^re no 
longer needed The 16K RAM Expansion Board 
works with the Microsoft Z-80 card, Visicalc, 
DOS 3-3, Pascal, Fortran. Pilot, and other 
software. A switch on the card selects either 
the RAM language or the mainboard ROMs 
when you reset your Apple. 

The Andromeda i6K RAM Expansion 
Board has a proven record for reliability with 
thousands of satisfied customers. 



Now with One Year Warranty. 

ATOnOMEDA 

' *S* INCORPORATED 

^^ Greensboro, INiC. 27410 
919 852-1482 P.O.Box 19144 

Price for Andromeda 16KI^AIV1 
VISA _\ expansion board now only S 120.00. 
Please add S5 for shipping and 
handling. North Carolina residents 
add 4% sales tax. 
'DEALER INQUIRIES WELCOME. 
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PRINTERS 
AT PERFECT 

PRICES. 



Epson MX-80, 

This 80-column dot matrix printer 
features a disposable print head. 
Get from 50-100 million charac- 
ters, then, simply change the head. 
Minimum downtime, minimum ex- 
pense. A choice of 40, 80, 66 or 
132-columns of printing are avail- 
able. Print rate is 80CPS. 

Suggested retail price is $645 



Epson MX-80F/T, 

only ^ 9 «3 # 

The MX-80F/r has the same quality 
features as the MX-80. but the 
added flexibility of friction or trac- 
tor paper feed. Simply snap the 
tractor mechanism in or out as 
needed for versatile printing. 

Suggested retail price $745 



Epson MX-lOO, 

onlyIpO-7 / 

This unit prints in 136-column 
format and accepts paper up to 
15.5" wide. Get 233-columns in 
the condensed mode. The MX- 
100 also offers a choice of friction 
or tractor feed, and has the dispos- 
able print head. 

Suggested retail price $945 



The MicroSource offers these affordable Epson printers through mailorder only. Limit 2 units per customer. 
To order, send a Cashier's check, or money order to: 

The MicrabourcB 

P.O. Box 440697 
Aurora, CO. 80014 

COD's also accepted. To place your order, please fill-in the order form below. Minimum shipping/handling 
charges are $9.00 per unit. Colorado residents add 3.5% sales tax. 



r 



L 



I would like to order: 

price quantity 

Epson MX-80 $447 $ 

Epson MX-80F/T $537 $ 

Epson MX-lOO $697 $^ 

total $ 

shipping/handling ($9.00 perunit) $ 

sales tax if applicable $ 

total order $ 



total 



The MtcmSauf^ P.O. Box 44O697 .Aurora CO. 80014 



Name^ 



I 



Address. 

City 

Phone__ 



_State_ 



_Zip_ 



.£xt_ 



Limit 2 units per customer. 



J 
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Time of Day the Easy Way 



by Martin De George 



If you add the new 6526 
Complex Interface Adaptor chip 
to your computer, you'll have 
processor-Independent real time 
available. You may also 
substitute the 6526 for an 
existing 6522. 



The demonstration program 
included is written for OSI. The 
hardware is applicabie to any 
6502 computer. 



Until now I have been reluctant to im- 
plement a real-time clock (RTC) on my 
system because it was just too much 
bother, both from software and hard- 
ware standpoints. With my OSI system 
I need a chain of dividers to divide the 
system clock down and interrupt the 
system periodically, say every second, 
so that a routine is executed which up- 
dates a counter. It is then necessary to 
check the counter for rollover at 60, or 
convert an N-bit number to TOD each 
time you would like to know the time. 
Besides this chore, there is the not so 
trivial problem of ruining a disk access 
if you allow interrupts during these 
times. If you disable interrupts during 
disk access, it is very possible that you 
will miss an interrupt if you do a lot of 
disk access, I wanted a TOD chip that 
was easy to install and access without 
tying up my system with unnecessary 
overhead. 

Just recently the people at Commo- 
dore introduced a gem of a chip called 
the 6526 Complex Interface Adapter 
[CIA]. Don't let the name scare you; 
it's only complex in what it can do, not 
in how to do it. 

Basically this device is a sophisti- 
cated 6522 like those found on the AIM 
and many other computers. The one 
major difference is that it contains a 
time-of-day clock function which reads 



TsbJe T: Register Functions ot SS26 



Register 




Address 


Name 





FBA 
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PRB 
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DORA 
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DDRB 
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TALO 


5 


TAHI 
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TBLO 
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TB HI 


8 


TOD lOths 


9 


TOD SEC 


A 


TOD MIN 


B 


TOD HR 


G 


SRD 


D 


ICR 


E 


CRA 


F 


CRB 



Use 

Peripheral Data Register A 

Peripheral Data Register B 

Data Direction Register A 

Data Direction Register B 

Timer A LO 

Timer A HI 

Timer B LO 

Timer B HI 

Time of Day Tenths of a Second 

Time of Day Seconds 

Time of Day Minutes 

Time of Day Hours 

Serial Data Register 

Interrupt Control Register 

Control Register A 

Control Register B 



out TOD in Hours, Minutes, Seconds, 
and Tenths of Seconds. It is only a 
12-hour timer, but it has an AM/PM 
bit so you can easily convert to 24-hour 
time as well. Much to the credit of the 
people at Commodore, the pin-outs of 
the 6526 are nearly identical to those of 
the 6522. Figure 1 shows the pin-outs 
for the 6526 and the 6522 where there 
is a difference. In a system which does 
not make heavy use of the hand-shaking 
functions, a 6526 is directly hardware- 
replaceable for a 6522. Also, most of 
the internal workings of the 6526 are 
nearly identical to the 6522, Many of 
the registers have the same names and 
hanctions, although different addresses. 
Table 1 is a listing of the register names 
and functions of the 6526, 

I would like to concentrate on the 
time-of-day clock- This clock consists 
of four time registers with addresses 
$08-$OB for tenths of a second, sec- 
onds, minutes, and hours respectively. 
There are also two control registers, 
CRA and CRB (see table 2), which are 
used for initialization of the TOD clock 
and other functions. Each time register 
is written to and read out in BCD 
(binary coded decimal) which makes it 
easy foi driving displays, but a slight 



problem for BASIC, The TOD clock re- 
quires an externa! TTL signal of 50 or 
60 Hz to operate. The choice of 50 or 60 
Hz is programmable by bit 7 of CRA, 

Besides the TOD function there is 
also an alarm mode which allows an in- 
terrupt to be generated at any given 
time. The alarm time is written into 
the same registers that the TOD is 
written to, except that bit 7 of CRB is 
set to I for setting the alarm, CRB 7 set 
to allows access of the time registers. 

As previously mentioned, proper 
function of the TOD clock requires an 
external TTL level clock on pin 19 
(labelled TOD), The TOD pin on the 
6526 is where CB2 is on the 6522, 
There are a number of ways to generate 
a reference signal for the TOD clock: 
1. divide the processor clock down 
with counters, 2. use the 16-bit 
counters on the 6526 to divide the 
system clock, and 3. pick off the 60 Hz 
AC line voltage and convert it to TTL 
levels. I don't like number one because 
it involves adding too many extra chips 
to my system. Number 2 wastes the 
counters in the 6526, which are more 
useful in other applications. Therefore, 
I have chosen number 3. 
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You'll see two ways to implement a 
60 Hz clock for the AC line in figure 2. 1 
use the circuit in figure 2a since I have 
a transformer in my system with a sec- 
ondary voltage less than 60V peak-to- 
peak (the limit for the inputs of the 
1489 receiver]. This circuit works 
because all of the power supplies in my 
OSI system have a common ground. If 
you don't have a spare 1489 in your 
system, the circuit in figure 2b will 
work just as well. Here you are not as 
limited to input voltages; just pick the 
resistor value that keeps the current in- 
to the base of the transistor and diode 
within the limits for the components 
used. Almost any transistor will work, 
I use a 2N2222. Whatever method you 
use, make sure you never connect 
directly to the lOOV AC lines- Use a 
transformer or oplo- isolator. You will 
keep yourself and computer from an 
untimely end. 

To provide a clearer idea of how to 
use the 6526, I have included a simple 
program written in BASIC (see listing 
1). This program lets you set the time 
of day and display the time in an end- 
less loop. It merely serves as a guide to 
set up the 6526 in the time mode. To 
achieve the proper setting and reading 
of the time registers, the Hours register 
must be written to or read first. On a 
write to Hours the TOD clock is stopped 
and not restarted until there is a write 
to the Tenths of a Second register. This 
assures that the clock starts at the in- 
tended instant. Reading from the Hours 
register causes all data to be latched un- 
til the Tenths register is read. If it is not 
necessary to read the hours, the other 
registers may be read but the data will 
not be latched. 

The 6526 is so easy to use that I was 
able to unplug my 6522, plug in the 
6526, and make the necessary connec- 
tions in about ten minutes. Shortly 
thereafter I had a real system TOD 
clock complete with interrupts. Not 
only do I have a TOD clock in my 
system with no processor overhead to 
keep track of the time, but I have also 
retained all of the major functions of 
the 6522 which I was previously using. 
Not bad for the few hours I invested to 
bring it up. 

At the time I wrote this article, the 
6526 was not yet widely available. The 
price should be about $10 for the 1 
MHz version. 



Martin DeGeorge may be contacted at 
Threshold Technology, 1829 Undeiwood 
Blvd., Delran, New Jersey 08075. 



Listing 1 



10 REM 6b2t ROUTINES 

20 CIA=i.3232 -REM EASE fiDDRESS OF 6526 - *F700 

30 POKE i.'lfl+2, 00 : POKE ClA+3i 00 REM E.ET ALL I/O AS INPUT 

40 REM 

50 REM SET UP TIME OF DflV CLOCK 

to POKE CIA+14,0 : REM 60 HZ MOtiE 

70 POKE ClA+15,0 : RLM TOD ALARM OFF 

eO INPUT "ENTER TIME OF DAY HH. MM, S^S "iHH. MM,5S 

90 IF HH>24 THEM PRINT "IMPROPER HOURS"" GOTO 80 

100 UH=0' PM=0 

110 IF HHMl THEN HH=HH-12 . FM= 1 ; REM CHECK IF AFTER NOON 

120 IF HH>9 THEN HH=HH-10. IJH=1 ■ REM IF HGURSl/lO SPLIT lO'S Sj I'S 

130 HH=129sPM+16«-LIH + HH REM SET PM Ell IF AFTER NOON PM=EIT 7 

i40 IF MM>f.0 THEN PRINT "IMPROPER MINUTES" GOTO SO 

150 REM BREAK MINUTES INTO lO'S AND 1 - S 

160 MM=MM''IO 

170 UM=INT',riMI REM lO'S OF MINUTES (UPPER NIBBLE) 

ISO XW=1MM-UM)«10 

I'so xn=>;nt 00000001 

200 Lt1=INT(XNI .REM IS OF MINUTES (LOWER NliSBLE) 

210 MM=UM*H6+LM REM MAKE UM AND LM NIBBLES INTO EVTE 

220 REM 

230 IF '3S>i.0 THEN PRINT "IMPROPER SECONDS". 00T080 

240 35=SS/10 

250 US=INT(SS) .REM lO'S OF SECONDS (UPPER NIBBLE) 

2fc0 XN=(3S-US)ftlO 

270 XN=XN+. OOOOOOOl 

2S0 LS=1NT(XN; REM IS OF bECONDS (LOWER NIEELE) 

290 SS=US*H6+L3 : REM MAKE US AND LS NIBBLES INTO BYTE 

300 REM 

310 REM PUT VALUEE. INFO 6526 

320 POKE CIA+Il. HH 

S30 POKE CIA-no, NM 

S40 POKE CIA+9, SS 

350 POKE CIA+S, 00 : REM TENTHS WHICH START CLOCK 

S60 REM 

370 REM READ OUT CLOCK 

3S0 HH=PEEK(CIA+11 J : REM READ HOURS - LATCH TIME REGISTERS 

390 MM=PEEK(CIA+10) REM READ MINUTES 

400 SS:=PEEK(CIA+9) : REM READ SECONDS 

410 TS=PEEK(CIA+S> : REM READ TENTHS OF SECONDS 

420 TH=0: TT=0 

430 IF (HH AND 128)>0 THEN TH=1 REM CHECK PM BIT 1=AFTER 12:00 

440 IF (HH AND 16)>0 THEN TT=1:REM HOURS > 10 ? 

450 HH=12iiTH-i-10*TT+(HH AND 15);REM ADD ALL HOURS 

460 REM CONVERT MINUTES 

470 UM=MM AND 112: REM MASK OUT lO'S OF MINUTES 

4S0 UM=UM/16 ; REM CONVERT lO'S OF MINUTES 

490 LM=MM AND 15 : REM MASK OUT IS OF MINUTES 

500 MM=UM»10+LM : REM ADD lO'S »10 + 1' OF MINUTES 

510 REM CONVERT SECONDS SAME AS MINUTES 

520 U3=S3 AND 112 

530 US=US/lt 

540 LS=SS AND 15 

550 SS=U3<10+L3 

5i.O TS=TS AND 15 : GET TENTHS OF SECONDS 

570 PRINT HHiMMiSS;TS 

580 GOTO 380 : REM ENDLESS LOOP 

590 END 



Editor's Note: The value assigned to CIA in line 20 applies to the 
author's system. Use a value appropriate for your installation. 
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13 
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- DS 
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14 
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PBS — 


15 


26 
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16 


25 
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17 


24 
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18 


23 


- eg 
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21 
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Figure 2« 
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RECTIFIER 
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AA* 1 I\..3 JTJT- 19 
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FIgun 1: Pin Contleuratlons for 6526. 
(Where they differ, functions for the 6522 
are shown In parentheses.) 



DS1489 



6526 



Figure 2b 



From ^ 
ABOVE 






1N914 ■*■ 




2N2222 



TO PIN 19 
■ OF 6526 



Ffgure 2: 60 Hz TTL Signal Gaiieratlon from Low Voltage ac. 



Tsbfs 2: Control Register Bit Actions 



Bit Position 

CRA7 

CRA6 

CRAS 

CRA4 

CRA3 

CRA2 

CRAl 

CRAO 

CRB0-CRB4 

CRB5,6 
CRB7 



Name 

START CLOCK 

SPMODE 

INMODE 

LOAD 

RUN MODE 

OUT MODE 

PBON 

START 



INMODE 
ALARM 



Function for bit= 1 or 

1 = start timer A 
0- start timer B 

1 = serial output on pin 39 

= serial input on pin 39 

1 = timer A counts on negative transition of 39 

= timer A counts on 02 pulses 

1 = force load of timer prescaler 

= no effect 

1 = timer countdown to generates interrupt and stops 

= timer countdown to generates interrupt and continues 

1 = toggle of output to port B on timer underflow 

= pulse output of port B on timer underflow 

1 = timer A output to PB6 

= PB6 normal I/O 

1 = start timer A 

= stop timer A 

Similar function as CRA0-CRA4 for timer B except CRBl 

which controls timer B out to PB7 

Bits on CRB5 and CRB6 select input mode of timer B 

1 = set alarm time on write to TOD registers 
= set TOD on write to TOD registers 



CIIB6 




1 
1 



CRB5 


1 


1 



Timer B Counts On: 

02 pulses 

negative transitions on CNT 

timer A underflow 

timer A underflow while CNT = 
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OSI Disk Users 

Double your disk storage capacity 
Without adding disk drives 

Now you can more than double your uaable floppy 
disk storage capacity — for a fraction of the cost 
of additional diak drives. Modular Systems' 
DiskDoubler"* is a double-density adapter that 
doubles the storage capacity of each disk track. 
The DiskDoubler plugs directly into an OSI diak 
interface board. No changes to hardware or 
software are required. 

The DiskDoubler increases free user disk space 
from 50K to 120K for mini-floppiea, from 201K to 
420K for 8- inch floppies. With the DiskDoubler, 
each drive doea the work of tvvo. You can have 
more and larger programs, related files, and disk 
utilities on the same disk — for easier operation 
without constant disk changes. 

Your OSI system ia an investment in computing 
power. Get the full value from the disk hardware 
and software that you already own. Just write to 
ua, and we'll send you the full atory on the 
DiskDoubler. along with the rest of our growing 
family of OSI -compatible products. 

^^DlakOoubleriH a. trademark of Modular Syatema 

Modular Systems 

P.O. BoxIBA Oradell. NJ 07643 
201-2B2-D093 



OSI HEXDOS 

Can your disk operating system do this? 

HEXDOS is a remarkable disk operating syslem tor the CI P or 
Superboard )[. HEXDOS surpasses Ihe capabilities of OS65D, 
but because ii uses subroutines in OSI's ROM BASIC, it is very 
compact {only 2K). HEXDOS provides you with easy-lo-use 
commands and saves 10K of memory and disk spacef 

• Load or save BASIC programs, machine language, and data 
files by name. Chain BASIC programs from disk, 

• Up to 22 data files may be open simullaneously. 

• Resides at the beginning of RAtvl, leaving maximum space 
for user programs, 

• Full trace ot BASIC programs with optional single-stepping. 

• True line editing allows you lo correct mistakes easily. 

• includes a disassembler and demonstration programs- 
CHECKBOOK and ADDRESSBOOK (personal data base 
management), LIFE, SURROUND. REVERSl, BACKGAM- 
rvlON, and BSR CONTROLLER (home control). 

• Salistaclion guaranteed, or your money pnamptly refunded. 

"Documentation is clear and complete, the best I have seen 
from any source," 

- Ronald C. Whitaker, Compute! magazine, April 1981 

Price; $49.50 (S'A-inch diskette and 40-page manual) 
Manual onlyj $10. (Applicabia towards purchase price.) 

The 6502 Program Exchange 

2920 West Moana 
^^^^ Reno, NV 89509 

VISA ^^. 

For more information, send SI 00 lor ouf caTalog. ^m^ o 



MICRObiTs 

Have you a product to sell! 

Oi do you need to locate 

a specific piece of equipmentl 

Have you tried a MICRObit classified adl 

MICRObits work! 

If you've got a little something to sell, 

or if you're looking to let the world 

know what you need, 

here is the place. 

As a subscriber, you can get 

your first classified ad 

at just $10.00 prepaid. 

Subsequent ads and non- subscriber ads 

at $25.00 per insertion, prepaid. 

Send your 40-word, typed ad 

to reach MICRO by the 20th 

of the second month before publication 

(i.e.. May 20th for the July issue) to: 

MICRObits 
MICRO INK, Inc. 
P.O. Box 6S02 
Chelmsford, MA 01824 

8s sure to read Af/CRObfts each month! 




Interesting Software 



OSI 



presents 



OS! 



All machine code and fast! Our finest arcade 
game. Where it's you against the mean, 
menacing worm! 



LIGHTNING 



I 



BOLT 



$29. 95 



The most extensive D&D f adventure /fantasy for the 
OSII You must traverse through the evil lanO of 
NOD. fighting and killing monsters every step of the 
way! Your goal is to search out a certain treasure 
that will allow you to free the land from the evil Demi 
Gods. Takes up the entire disk and uses full color 
graphics. 



Send to: 

Interesting Software 
15856 Ocean Avenue 
Whittier. CA 90604 



Send for our free 
catalog of the finest 
OSI software. 10% 
^f^viti^hi^d^^ 
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Programmable 
Reverse Video for the C1 P 



by Charles L. Stanford 



This article shows you how to 
add programmable reverse video 
to your CI P. The modification 
involves some programming, and 
adding circuitry to your 
computer. 



REVERSE VIDEO 

requires: 

OSI CIPorSuperboard 
(600 Board) 



The reverse video option requires 
modification to your CIP, some addi- 
tional circuitry and some software. 
This modification requires above- 
average skills in electronic construc- 
tion, as well as substantial program- 
ming ability- While I've tried to make 
the actual changes on the main board as 
easy and risk-free as possible, it's still 
very close to the equivalent of minor 
brain smgery on your best friend. 



almost instantly to its original hard- 
ware configuration. It does cost a little 
in lost versatility: the upper 128 gra- 
phics characters are ' 'lost" to use whde 
the video reverse switch is closed. I 
have found that to be no inconvenience 
since we generally use the reverse video 
to enhance programs that use alpha- 
numerics only. 

The add-on circuit primarily con- 
sists of three elements: the detecter, 
the latch, and the inverter. The 
detecter is connected, in series, with 
the most significant bit of the video 
data. As shown in figure 1 , NAND gates 
lb and Id each detect the status of the 
bit. Treatment of the bit is also condi- 
tioned by the status of switch SI . ICId 
either inverts it or ignores it; IClb 
either detects it or ignores it. If Sla is 
open, the bit is passed along through 
ICIc and appears unchanged to charac- 
ter generator U4I. Likewise, IClh ig- 
nores it and its output remains high. 

Figure 1: Reverse Video Modification 



OSI's Video System 

Unlike many other machines, the 
CIP video refresh is completely 
hardware-based. In other words, the 
microprocessor devotes no time or ef- 
fort toward keeping a proper display on 
the screen, but modifies the video RAM 
only when required to do so by the pro- 
gram. As a result, the video display has 
no undesirable streaks caused by soft- 
ware timesharing. We are, however, 
unable to make relatively simple pro- 
gram changes to achieve full control of 
the image. 

Programmable Reverse Ciicuit 
Description 

The circuit is relatively simple. It 
requires only three chips, can fit on a 
very small add-on board, and allows 
you to convert your computer back 



IC2a, half of a dual-D flip-flop, acts as a 
latch. It is clocked by the same latching 
signal used by U42, the parallel- serial 
shift register, and retains the status 
throughout the time needed to send 
one character to the screen. 

The inverter uses two gates of a very 
versatile IC — the 7486 "exclusive 
OR" chip. In this circuit, it acts as both 
an inverter and a non-inverting gate. 
IC3a passes the serial video signal un- 
changed as long as pin I is held high, 
but pulling that pin low causes the 
signal to invert! In a similar manner, 
IC3b is used to condition the signal 
ft-om the detecter and the latch circuits. 
Holding switch S2 high allows the 
signal from the latch to pass. Closing 
the switch inverts the output, effec- 
tively causing the image to be inverted 
constantly. 

The net result of this circuit is to 
allow four conditions. When both 
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switches are open, the computer acts 
normally. Closing SI inverts those 
characters which have a " 1 " in the left- 
most bit position (bit 7). Closing S2 in- 
verts the entire screen. Closing both 
causes the characters which have bit 7 
high to be normal, and the remainder to 
be inverted. 

As 1 mentioned before, the price of 
this reverse video capability is the loss 
of the top 128 graphics characters. As 
long as switch SI is open, the entire 
256-character font of the character 
generator ROM is available. But closing 
that switch causes any character with a 
code greater than 127 (7F hex) to have 
the most significant bit detected and 
changed to low. Then the lower 128 
show up on the screen normally, and 
the upper half show up as their inverted 
complements. For example, POKEing 
the graphics character 51 ($33) to a 
screen location will cause the character 
"3" to appear, POKEing the character 
179 ($B3) with switch SI closed will 
cause an inverted "3" to show. Essen- 
tially, the top bit is checked, stripped 
off, and changed to "0", If the same se- 
quence is performed with SI open, the 
graphics character normally corre- 
sponding to 179 will appear. 

Modifying the 600 Board 

Since I am always leery of damaging 
the PC board while making additions 
and modifications, I used an "add-on" 
board for this project. In addition, I 
devised a plug- in method that restores 
the main board almost instantly to its 
original configuration. As shown in 
figure 1, only two traces on the main 
board need to be cut. These are marked 
by an "X", Then wires are run from 
either side of the cuts to prototype 
socket U28. By connecting the leads as 
shown in figure 2a, a properly jumpered 
DIP header can be used as a shunt in 
place of the plug from the add-on board, 
restoring normal operation. 

Start by installing a 16-pin solder- 
tail iC socket at U28. Be sure to use a 
low-wattage pencil-type iron, and prac- 
tice on an old hoard if you're rusty. 
Next, cut the traces. It's best to use a 
jeweler's loupe or other magnifying 
lens, and carefully scratch away about 
1/8 inch of the trace with a sharp knife 
blade. First, cut the line on the top of 
the board (component side) between 
U40 pin 11 and U41 pin 19. It starts at 
U40, but soon runs under U4rs socket. 
Cut it about 'A inch from pin 1 1 of U40, 

Now, find the trace that leaves U70 
pin 2 and heads for the keyboard. It only 
rims one inch before passing through 



Figure 2a: Socket U2S 
— Top View 



FIgun 2b: Jumper header for U28 
— Top View 



V- • 
U70 Pin 2 • 



U19 Pin 8 {See Text) 
U42 Pin 9 



U41 Pin 19 



16 



• U40Pin 11 

• V-H 
1 



16 



1 



the board, (Remember the location of 
this plated -through hole. It will be used 
later.) The trace now runs on the bot- 
tom toward the right, and again passes 
through to the top. It runs from there 
toward the front again, ending at U42 
pin 9. Cut the trace on the bottom of 
the board near the hole by U70, 

Next, connect the socket at U28, 
Using fine-gauge insulated wire, con- 
nect each pin as shown in figure 2. It's 
easier to connect U40 and U4i by shp- 
ping the wire down into the sockets at 
the proper pin, than to try to solder to 
the small bit of PC board trace show- 
ing. If necessary, remove the ICs, exer- 
cising great care. For the other jumpers, 
use the two holes where the trace passes 
to the bottom of the board for your wire 
connections. Note that a connection to 
U42 pin 1 is marked "see text," I sug- 
gest that you use figures 1 and 2 as they 
appear until the new display reveals 
timing problems serious enough to re- 
quire the fourth IC shown in figure 3, 
So for now, hook U42 pin 1 (which also 
connects to U19 pin 8) to U28 pin 8, 
Connect the positive and negative 
buses to pins 1 and 9, respectively. 



Finally, solder jumper wires across 
a 16-pin DIP header as shown in figure 
2b, Install the header, and try your 
computer. It should work normally. If 
not, troubleshooting should be easy 
since you've only made minimal 
changes. 

Building the PC Board 

Several techniques can be used to 
build your board. In this case, wirewrap 
is probably the best option. Equipment 
and supplies are readily available and 
are easy to use. It is essential to use a 
check list or schematic, and carefully 
check all connections when finished. 
Check the board under power first with- 
out ICs, and then with ICs, and 
measure current drain with a good volt/ 
ohmmeter. Insert the ICs correctly. 
These TTL ICs will take a lot, but they 
cannot stand even a short period of in- 
verse voltage, so make sure they get in- 
serted properly. 

The switch(es] can be mounted on 
youi keyboard near either the left or 
right rear (just below the nameplatej. 
When drilling, be very careful not to 



FIguro 3a: Piggybacking ICs 

f^^=^ 



FIgun 3b: Connections tor Optional IC 
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mar the finish or get metallic cuttings 
in the works. Use stranded insulated 
wire to connect the small board with 
the switch and on the second IC header. 
It's not a bad idea to use some sort of 
socket/plug in the leads to the switch if 
you expect to disassemble your machine 
very often; it cuts down the stretching 
and bending of the wires. 



Testing the Add-On 

Have the TV or monitor warmed up 
before the computer is powered. Then, 
if the screen doesn't show a reasonable 
display, turn the power off immediately 
and check all wiring very carefully. Using 
an ohmmeter, make sure every point is 
properly connected to, and only to, the 
proper other points. 



Listing 1 

10 raw -VIDEO EEVEPSE DSHD 

20 IBFUT "EbTTEP fl STPING" ;X5 

30 ft? = XS; GOSUB 220!XS = AS 

10 PRINT XS 

50 INWT "EWTEP A NLMBEE" jX 

60 ft = Xi GOSUB 200!XS = AS 

70 PRINT XS 

99 END 

200 REM -REVERSE HtMBEIRS 

210 AS = STR5 (A) 

220 RH1 -REVERSE HIDINGS 

230 B5 = "": FOE X = I TO liM (AS) 

240 C5 = CHRS ( ASC ( MID5 [AS,X,1)) OR 126) 

250 BS = BS + CS: NEXT X 

260 AS = BS: REIUBK 



Listing 2 



REVERSE VIDEO BOOTINE 



BY CHARIES STAtlFORD 



CTRLI 

IF 

CR 

ESC 

BRANCH 

OyrPUT 
GE7ICHR 
7 



OODe 20 BA FF 
OOEfi C9 09 
OODD DO 05 

oorr A2 00 

OOEl 86 F7 
00E3 60 
00E4 09 IB 
00E6 DO 04 
OOES A2 02 
OOEA 86 F7 
COEC 60 
OOED C9 OD 
OOEF FO 09 
OOFl 09 QA 
0DF3 FO 05 
OOFS le 
0OF6 90 02 
) 

OOFB 09 80 
OCFA 4C 69 FF 
OOFD 



IBLA 



lELE 



LBLC 



I£LD 



EPZ S09 
EPZ ?0R 
EPZ SOD 
EPZ SIB 
EPZ ?F7 

ECU 5FF69 
EOU SFFBA 

ORG SDC 

JSR GETCHR 
tMP #CTRLI 
BNE IBLA 
LDX #S00 
STX BRAHCH 
RTS 

mP #ESC 
BKE IBIB 
nw #S02 
STX BRAHTH 
RTS 

CMP #CF 
BED IBLD 

CMP #ir 

BEC IBLD 

ECC LELD 

ORA #S80 
JMP OUTPUT 
ESD 



fOCmHOL I CHARAC^TEB 
;LIHE FEED 
;CARPIAt5F PETORN 
tEECATF- CHARACTER 
!lEIC + 1 

;MONITC« OOTPITT BOOTINE 
;GET CHMtPCTEB ROUTINE 



;GET A CHARAC^TEE 
(IS IT A CCHTRCH? 

;IF YES, MODIFY BRAMS 
; TO REVERSE CBARACTIEFS 

[IS IT ESCAPE? 

;IF YES, RESET BRANCH TO 

f TO DISPIAY NORMAL CHftEACTEES 

flS OUTFUT CHAR A CR? 

;LINE FEED? 



jERfiNCH ALWAYS (MODIFIED ABOVE) 

iSFT Hlffl BIT C«LY IF CnHj-l 
;T0 MCNITOF COTFUT FCXTTINE 



Listing 3 

3000 REM -MAO) lAKG REVERSE VIEEO ROUTIHE 

3010 POKE 536,216: POKE 537,0 

3020 POKE 538,237: PC*E 539,0 

3030 FOR M = 216 TO 252: READ D: POKE M,r: NEXT 

3040 IftTA 32,186,255,201,9,208,5,162,0,134,247,96,201,27,208,4 

3050 mTA 162, 2, 134, 247,%, 201, 13,240,9, 201, 10,240,5,34, 144, 2 

3060 DRTA 9,128,76,105,255 



Since your machine will have been 
without power for some time, the RAM 
will probably be well- scrambled, and at 
least a few graphics cbaiacteis will ap- 
pear. Don't hit Break at this time; try 
the switches, and get a feel for the way 
they work. 

This is also the time to look for any 
timing problems. Compare the reversed 
characters with the OSI Giaphics 
Reference Manual. If the timing from 
U19 pin 8 is delayed too much by passing 
through ICs 2 and 3, the screen will 
reverse a bit late, and change back a bit 
late. Reversal of characters in a row 
will only be noticeable at the beginning 
of the first row and the end of the last. 
This phenomenon occurs when the sig- 
nal from U42 is reversed just slightly 
out of sync with the latch trigger from 
NAND gate U19, Two solutions are 
possible. Since the cause of the delay is 
the extra gate transmission time in 
IC2a, IC3b, and ICSa, using faster gates 
will help. The very fast throughput of 
74S-ICS reduces differential delay to 
the point that it is virtually un- 
noticeable on the screen, 

The disadvantages here are extra 
cost, the difficulty of finding Schottky 
chips, and additional power drain. 
Since I couldn't wait for a mail-order 
delivery taking several weeks, another 
solution seemed practical — equalize 
the delay. This was done by installing 
another 74LS20 on top of U19 with all 
but pins 7, 9, 10, 12, and 14 bent out so 
they don't make contact. This is called 
"piggybacking" and is a neat and effec- 
tive way to add additional circuits to an 
existing board. 

As shown on the 600 board sche- 
matic, U19 uses the gating of CO, CI, 
C2, and T3 to trigger the latch in the 
parallel- serial shift register U42. T3 is 
merely the clock signal delayed through 
three gates to match delays already pres- 
ent in the video circuits. It's obvious 
that a lesser delay in the trigger to latch 
IC3 might even things out. Accordingly, 
U19Apiggybacked to U19 can use three 
of the signals, and pin 13 can be con- 
nected to U43 pin 1, the Tl signal 
(clock with only one gate of delay]. Use 
pin 8 of U19A instead of pin 8 of U19 to 
trigger latch IC2a. U43 has some solder 
pads that make coimection of the jumper 
very convenient. To prevent damage to 
the ICs, be sure to put a dab of solder on 
each of the pins common to U19 and 
U19A. Again, a good magnifying glass 
is invaluable. Pins 1 through 6 are left 
unconnected. 

When you test the computer again, 
carefully check the reversed characters 
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to be sure that they are completely in 
sync with the reversing circuit. You 
may find it necessary to use the clock 
itself, or T2, but Tl seems to be just 
about right. 



Progiamming Techniques 

There are at least half a dozen ways 
to use BASIC or machine language soft- 
ware to capitalize on your new charac- 
ter reversing capability. Using the 
CHR$, ASC, LEN, and MID$ functions, 
entire strings can be readily inverted by 
a relatively short and straightforward 
subroutine. The demonstration pro- 
gram in listing 1 can also be used in a 
game or financial planning program to 
highlight certain inputs or headings. 
Either inputs or internal strings will 
reverse, and numeric variables can also 
be reversed by using the STR$ function. 

The machine language program in 
listing 2 is quite a bit more sophisti- 
cated. It can reside in the unused (by 
BASIC) RAM at the top of page zero, 
but remember that the monitor does 
use the space when you break. The pro- 
gram intercepts both the "character- 
get" and the "screen- write" routines of 



BASIC by changing the indirect ad- 
dresses at $0218 and $021A. Then the 
data can be processed as needed for 
reverse video. 

When the routine is in place, the 
first five lines get the character from 
the keyboard as usual, and only act if 
either the conirol-I or escape key is 
detected. The control-I causes the rou- 
tine starting at $00E4 to force a ' T " in- 
to the left bit of the character. Once the 
control-I is pressed, every character 
coming from either the keyboard or the 
ACIA will be inverted before being 
passed to the screen output or program 
storage. Hitting the escape key will 
return action to normal. 



Notice that the routine is set to ig- 
nore caniage returns and line feeds. All 
other characters get the "reverse" 
treatment. Thus, be careful to use it 
only for those items which go to the 
screen or are within quotes. Trying to 
invert characters involved in program 
entry will badly confuse the BASIC in- 
terpreter, and lead to a program crash. 

If you are familiar with the method 
Microsoft uses to store BASIC Source 



Code starting at $0300, yoit will be able 
to devise methods of actually changing 
the characters by modifying the pro- 
gram itself. Without going into details, 
it isn't too hard to write a BASIC pro- 
gram that will scan the source code for 
a particular line number, and then in- 
vert any characters between quotation 
marks within that line. I'm stire that 
you will find many creative ways to use 
this new capability. 



Parts List 

Rl, R2 — IKOhm !4 watt 

ICl — 74LSO0 

IC2 - 74LS74 (option 74S74, see text) 

IC3 — 74LS86 (option 74S86, see text) 

IC4 — (optional — 74LS20) 

SI, S2 — SPST miniature toggle switches 

(Radio Shack 275-324] 
SIA — optional in place of SI and S2 

SPDT center off min toggle switch 

(Radio Shack 275-325] 
Misc. — PC board, IC sockets, 

IC header, Molex connector, wire, etc. 

MCftO 



Z-FORTH IN ROM by Tom Zimmer 

51o 10 limes taster than Basic. Once you use it, you'll never go bacli lo BASIC 

source listing add 

OSI FIG-FORTH True fig FORTH model for 0S65D wilfi fig editor named files, string 
package S much more 

TINY PASCAL Operales in fig-FORTH. an exceptional value when purchased with forth. 
TINY PASCAL S documentation 
F0RTH8TINY PASCAL 

SPACE INVADERS 100% machine code for all systems with 64 chr. video. Full color & sound 
on C2, 4P & ep systems. The fastest arcade program auaiiabie. 

PROGRAMMABLE CHARACTER GENERATOR 

Use OSl's graphics or make a complete set of your own! Easy to use, cornea as a kit. 

2Mhz. Doaras 



$ 75,00 
S 20.00 

S 45.00 



i 45.00 
$ 65.00 

S 14.95 

$ 99.95 
S B4.95 
SI 09.95 

PROGRAMMABLE SOUND BOARD S 74,95 

Complete sound system featuring the AV-3-8910 sound chip. Bare boards available. $29.95 

32/64CHARACTER VIDEO MODIFICATION S 39.95 

Oldest and most popular video mod. True 32 chr. C1P. or 32^64 chr. C4P video display. 
Also adds many other options. 

ROMS! II 

Augment Video Mod with ouf Roms. Full screen editing, print at selectable scroll, disk support and many more 
features. Basic 4 & Monitor $ 44.95 

Basic 3 $ 18.95 

All 3 tor S 59.95 

65D DISASSEMBLY MANUAL by Software Consullants. First Class throughout. 

Amuslfor any 65D user. S 25.95 

NUMEflOUS BASIC PROGRAMS, UTILITY PROGRAMS A\D GAMES ALONG WITH HARDWARE PROJECTS. ALL 
PRICES ARE U S FUNDS Send for our S1.50 catalogue with tree program (harOcopy) Memory Map and Auto Load 
Routine 





3335 Avon dale Court 

Windsor. Omiano, Car^ada N9E 1X6 

(619)969-2500 

3486 Countrysiae Circle 

Ponliac Township, Michigan 4305? 
(313) 373-0468 
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SDS 

GIVES YOU 



ALL YOU NEED! 



APPLE-DOC 



We are proud to announce an updated version of our best seller, Apple-Doc in DOS 3.3, This versat^ e 
Dockaqeconsists of three powerful referenceutilities.VarlableCross-Reference which createsatable 

of JveS vSSbe and the^ne number on which it occurs. Line Numbe. Cross-Reference creates a 
?aS of e™program lined called by a GOTO, GOSUB, etc., and all lines colled rora and finally, 
Constant Ooss Reference creates a table of all numbers used in the program not listed by the above 
Ss A so rncluded are Replace, a global replacement editor and Lister which produces a com- 
D^etey p ofessk^nol progrorr. listing. Additionally, the new 30 page tutorial manual makes Apple-Doc 
iTckond eoS to use Whether novice or professional Apple-Doc more than pays for itself in time 
savings alone! 
Price: $49,95 on disk 



^>J^Jk® 



Applesoft- Command Editor, or A.C.E., combines a large number of the most useful programrriing 
utnmes into one co-resident pockage, Co-resident means these routines become ^ w°;;f jl^Q P°rt of 
Apple W thereby making A.C.E.'s various commands ond utilities immediotely available WHILE you e 
eSng crediting existing pragrarr. lines, it's functions Include cross-referencing indivKJuavaa^ 
nar^es displaying current values of all variables, and Information on memory and diskette status^For 
ma^hne language programming there is a hex-decimal converter and all monitor commands can 
te executed directly from Applesoft. User defined macros allow strings to be input with a single key- 
^okfand a fSwSul line ecSitor makes editing easy and greatly reduces program development time. 
A.C.E. is a winner! 
Price: S39.95 on disk 



'^K^n^te'^ 



List tWlasler our latest addition, provides a number of utilities for performing large fale changes 

to your program listings in a high-speed and outomaticway, List toaster includes Applespeed which 

can rer^ovSREMorks shorten variable names, combine lines, and renumbers by I's in any Applesoft 

SroSarS Smart Renumber not only renumbers but also gives you the option of preserving logical 

blocks of line numbers you have established for various routines thereby retaining the original logic 

and workability in the renumbered program, Also included are merge routines that a low you to 

quote blocks of lines from one part of the progrom to onother and autorrjotically 

^^^ renumber appropriate line references. Comp-List compares any two Applesoft or 

^^■l Integer programs and lists any lines added, deleted or changed. 



Price: $39.95 on disk 




All programs require 48K and Applesoft in ROM or longuage card, 

Calif, residents odd 6% sales tax. 



■Aople II and ApplBson ore leais'sred IraOemarts o( Apple Compulec Co 



'■'»-■ 




soucniuesteRn data svstGms 

RO. Box 582 . Santee, Californio 92071 - (714) 562-3670 



GET FREE SOFTWARE FOR YOUR COMPUTER! 

HOW? JUST ORDEFI AMY OF THE ITEMS BELOW. AND SELECT VOUF FREE SOFTWARE FROM THE SONUS 
SOFTWARE SECTION, USING THE FOLLOWING RULE" FOR THE FIRST SIOO.OO WORTH OF MERCHANDISE 
ORDERED TAKE I ITEM; FOR THE NEXT 1200.00 WORTH OF MERCHANDISE ORDERED TAKE ANOTHER ITEM; 
FOR THE NEXTI300.00TAKE A THIRD ITEM. ETC ALL AT NO COST. 



30Q Sirarlmoci^ 



leKRamcaifl 



HARDWARE by APPLE COMPUTER 

APPLEII+.4aK 1199 PASCALLAND SVS 3S7 

FLOPPVDR + CNTRLR 535 FLOPPYDRIVE 465 

WecjrrytheiestoKneAPPLEImeal low, lowpriccsi CALU 

OTHER HARDWARE Im APPLE 

D.C. HATES. 

MicrarnQL3emll 

MICROSOFT: 

zaoso'icara 2Sg 

MOUNTAIN CO UPU TER- 

CPSMulliluntnon 199 

txpans Chassia S9& 

CAIL FOB MORE PRICES WE CARBVFJIL LINt' 

CALIF COMPUTER SYSTEMS; 

CenironicsPar Int Hi a/DCorn 

Async Seriallnl 135 Anth Pror./Disk 

CALL FOR MOPE PFIICES. WE CARRY FULL LINE' 

VIDEX; 

SOCoi Boaro 3/b Swilcliplale 

Eilliancerl 106 Enliancerll 

MORE OTHER HAttOWARE FOR APPLE: 



i/Dt D^'ACjrO 
Ron plus 



1W 



105 
135 



105 
339 



SSMAIO 
SSMSeiralASIO 

SSMPai APIO 
SSMA43SIEEE 
HovatiOnAPl CAT 
VEBSAWH1IEB 



115 
99 

339 

?J9 



ABTKeypaO 

KeyUardCa Keypad 

SunslnneJoyalitk 

CiscQpaaciie^ 

PiomelhejsZCard 

SUPRUOD 



15 

1J5 

1J9 

ao 

39 
J 39 
39 



PRINTERS 



OTHER SOFTWARE lor APPLE: 
PERSONAL SOFTWARE: 



VisicalcS 3 

Vl^lplDl 

Visnerm 
DeskiDpPianii 

MIC HO son: 

APPLE Fortran (ZaO) 

TASC Basic Compiler 

MICBO-PRO: 

Wordstar 

Spell -Star 

PEACHrREE:8IZPach3gas,B 

CPARIZPackagBS.III 



59 

U9 
125 

169 

U9 
139 

149 



Visilile 

Visiplol/Visilrend 
VisidaK 
Vi&ipah 

APPLECotMI(ZBO) 
OlyriD'c Declatnon 

Mail'^aige 
Data-Stai 



199 
199 

169 
559 

499 

35 

99 
199 
?t9 

199 



HDRE OTHER SOFTWAHElQr APPLE; 



DBMi5ler 179 

DataFactory 1Z5 

ASCII£.pre5S3 3 55 

Sorcm Super Calc 350 
HowarclTsi Preparer 83 1?5 

Bea I Estale Analyzer 139 

AsnionoGaseii 495 

Graph Tri^ 49 



DBMaslertwCORl/US 399 

PFS 85 

PFS Report 35 

Spellguai-OCP/M 335 

BroaertnirO G Ledger 335 

BraaeiQund Payroll 335 

dBaseiiMamiai SO 



WORO-PROCESSORS tor APPLE: 



iVor05iarCP/M 
Magic Wand CP/U 
Eieculivp Secretary 
LelterPerlecl 
UariicWindDw 
Spellgoard 



345 
!99 
199 
135 
35 
335 



EZWnterProl Sy5 
MUSfcSuperTeil 
Wordpower 

Heoiewll 

SoperScrittall 

SpellstarCP/M 



315 
135 
50 
55 
110 
149 



WordHanrller(Giveg80-Cal &lowerca^witliiia board!) 199 



EPSON: 

UIBO 

MliOOw/Graftrai 

APPLE mi Ice /CBI 

GRAPPLE R I nifc 

MtSORibDon 

C.ITOH; 

26CPSDjiSyPar 

45CPS Daisy Par 

Crarsy Trader option 

NEC SPINWRITERS i 

353QPar'BO 

773QPar/R0 

77DSelliiiii 

00 ME: 

9/45 

IDS: 

446G 

560G 

Tl: 310 Basic 

MPl:MG 

PR INTRO NIX:P300 



495 

776 
85 

149 
16 



MX80F7T 
MX70w7GraItraj 
GRAFT RAX 
!KBullerSer Caio 
UI too Ribbon 



1440 Z5CPSDaisySer 
1795 4QCPSDaiSy3er 
235 PRO-WRITER Par 
MATRIX PRINTERS: 
1B95 35 10 Set /RO 
77tOSer/RO 

NECPCS023a 

OIARLO: 
630 R/0 



7445 
3796 



2149 

699 4eOG 

1076 Pfism Color Pnnter 

1149 aiOSenai 

579 99G 

4500 P600 



675 
375 

90 
135 

34 

1495 

1695 
515 

1895 

3446 
6?5 

3360 

375 

1699 
1439 
669 
6150 



ADD-ON MEMORY CARDS & DISK DRIVES 
FDR APPLE 
MEMORV: 

MicrosonieKRaincato 159 Saturn 33 KRamcard 
LefienoiaSKfismoaril 649 Piomettieii5 13BKHaiii 
Le9end64KRamcatd 399 4116A0d-lnMem/i6R 
S1/A356KAPL- Cache 1045 
APPLE-COMPATIBLE FLOPPIES by MICRO-SCI: 
Willi Conliollor No Controller 

A350ir Replacemeni 450 A35 
A4040-Track 489 Ma 

A7070-T|-ack 699 A70 

APPLE-CDMPATIRLE FLOPPIES by VISTA 
40Tiack 163»a 389 BDTrack336RB 

160Tiack653KB 799 3" A800 Com roller 

VlOOODnjIB' VIOODDualB" 

Subsystem 1300 Obi Side 

SORRENTO VALLEy ASSOC 
AMS 3000 Dual 3" 1945 



3490 
3775 



.Full Word' 
4600 



CDMPUIER SYSTEMS 
HEATK/ZENITK: 

Z89FAComputer{48Kl 2150 Z90Compuler 
;i9Ierminal 735 Z47DualSDriye 

WORDSWORTH t)y LEADING EDGE: 
(AZenimZ89!.C ITOhaScosSlarwritBtSrCP/M 
ProcessingSollwaie&Supar-Calc} 
HEWLEn-PACKARD: 

HP 135 3699 HP85 3099 

339031 tSKMem 350 39Q/M Dual 6 * Drive 3135 

NEC: 

PC800 1 A 33K Computer 1099 PCe013A 170 Unit 699 

PCa03taDualDriyes 1099 CP/U3 3torNEC 135 

Wordstar lor NEC 299 Super Calc (or NEC 379 

COMMODORE: 

VIC30 Computer 359 VICl 51 5 Printer 315 

3033 Micro Maml tame 1100 8050IUR Dual Disk 1376 
8J5D 3 MB Dual Driire 1 760 4040Dual DiivB S99 

630 



199 
550 
39 



415 
399 
499 

559 

649 



AMS 800O Dual 8". 

Dbl.Sd 
ZUi:4 Quad Controller 
CDRVUS 
iMijyie 
30Mt>yle 



2595 
495 



3195 

5600 



AMS500O6MI1 Drive 3995 
AMSbOlOIOMb Drive 3495 
Disll3-t 3Conlrriller 359 



10 Mbyte 
Mirror 



4395 
675 



MONITORS & PLOTTERS 

135 13 "Color 



7ENITH; 

13 'Green 135 13 "Color 375 

AMDEK: 

l3'Green 135 l3"Color 375 

WATANARE FLATBEO PLOTTER; 

4Pen 1150 BPeii 1400 

STROBE CYLINDRICAL PLOnER; 

Ploller 699 flPPLEIntlce 75 

HOUSTON INSTR FLAT RED PLOTTER: 

DMP3SiranPIOI1Er 1399 6-PenAOap1or 349 



4032 Printer 

ATARI; 

AWRiaOO(16K) 

81 OOrsk Drive 

16K Ram Memory 

MICROSOFT BASIC 

8150ISH 

JNTEC33KRam 

XERDl': 

330-1Syslemyt/5-Dr 3495 

WORDSTAR 419 

SUPERBRAIN Oi INTERTEC 

64KDD 7595 

DSStOMeg 3196 

Inlertut* 775 



3034 -7 Hi -speed Primer 1345 



699 
449 
39 
69 
1199 
139 



ATARI 4001 16K) 
835 Punter 
85Diniei(ace 
VISICALC 
LetlerPertocI 
A>:lon133K Ram Disk 



339 
619 

169 
159 
136 
550 



820-3Syslem«78"Dr 3145 
CP7M OFSVE 176 



64KaD 

Emuiaior 



2995 
725 



Heain/Zanimzig 
Teievideo 920C 
T8levideo910 
ADDSR25 



CRT TERMINALS 

735 teievideo 91 3C 
775 Teievideo 960C 
595 AODSVrewpomi 
875 ADDSR40 



AMPEX Dialogue 80. 2 -page. DelacliaDie 

IBM31D1-10 



685 
9B5 
595 
1176 

995 
1199 



MODEMS 

CAI 159 DCAT 169 

VENTEL313-3.120OBD 819 AUTOCAT 339 

LEX-11 149 UNIVEBSALAJTO.ANS 330 

UNIVERSAL ORIG/ANS 180 UNIVERSAL 1200 BD 359 



SIDOCARDWARE 

SSMMB64 64KMem 775 HAVES SI 00 MODEM 349 
CCS 64K Dynamic 439 QT Clock ^Cal 135 



FLOPPY DISCS 

3M5"So(lSSSD71)x 39 3M8"So(lSSS0/bi 33 
£leptiant635" EleptianlS" 

SotlSSSD7bi 35 So(ISSSD/b> 39 



BONUS SOFTWARE SECTION ! 



Lei us acqua'nl yoj wHh ft^ESSAGE -MAKING SOFTWARE JljrI pt^[:p The di5k m llie 
APPLE, eniei ihe leni, and coiorlni, aynamic messages 3Di>Ear on Lne screens d1 TV ^«r^ 
conn&ciea lo ihe comjjurer Jse \<io software lo braadcasi mt^saQeg on TV gcreeng m 
5criools.in)spHals,taclorieft.slQrewindn* e>filtn( Doculia.clc Thelollowiriq praqi^jni^ 
ijjr Jalesl release- 

SUPEP MESSAGE Creates messagea m full-page "priunks" Each "iBssago aMaws 
&lalenienl2 □( mi»ed ryp^givles, lypealzes and colors, m mnaa udd^i and lower case 
SI vIbs range (rom regular APPLE criaraclers. up to flouBle-sfze, douBla-iwlfllli chaiaders 
wMh d heavy, Cold IdjiI Stx colore may De iisso !□■ sicT> liifteiem lypeslyle ^rhcal and 
iion?ofiral tenrejijig ais avflii^bie. and woid-^iap 15 auiomanc users tan chain page5 
logetherlorral'emLilli.page messages Pages Can be advanced maniiaUvcaiilomalical 
ly. Hijiti paoe me^^ages can be slored to dfsc or recalled mslanlly 
REQUIRES iSK & ROM ftPPLf SOFT 150 

APPLE PLOTS VOUP DATA £ KEEPS YOUR RECORDS TOQl APPLE DATA GRAPH ? I 
Plots up In ? supeiimposed cirrvea on iba Mi-res Scrasr^ bom K & Y aies dimenslonsd 
Eacltcurveconslslsor Liplol?(jplece?ord9la Graplt^ can be stored iodise and recalled 
immediflleky Tor updating Up to 11>0 grapbs tan b? Stared On Llie same diac Great 1or 
Stock-market CnaUcng, Business Managemenl. and Classrooin msEiuCllam 
REQUIRES 48K * HQM APPLESOFT . J3& 

APPLE RECORD MANAGER Allows compien Hies to be Drought mio memoiy so inai 
lecord seaicties and manipulations are Insianianeous Records wlihm any file can con- 
tain up to 20 fields, milh usei-dellned headings Information can be stung nr numeric. 
U^er^ can biowse Ibru Mas usmg page-loiward, page-bachwaid 01 landom'Search com- 
mands Recorfls can easily be sesrched, altered or sorled at will Files can be stored on 
Ihfl same Qfive as the master proqram, or on anoFliei, if a second dirve is available 



Records ol lilescan be punied. If desired Additional nipdules coming are a STATISTICS 

INTERFACE, CHEChBOOH, MAILtNG LIST & DATA ENTPY. 

REQUIRES flSK £ ROM APPLESOFT JdO 

APPLE LITERATURE DATASASEiAl lows raoidrelngveUvia keywords) ulre'erencesTrom 

lolai APPLE hlerature thru 19ai>,on S ?5"disK Each entfyin ihe data base consisted ihe 
anicle, aulhor-naine. periodical-name, dale of issue. & paga nos The dalabase is 
intended losuppon large magazine Mesvihrch wpulD require len^lhy manual searching 
to lecDver Information Annual updares wlH be available 
REQUIRES ABK t ROM APPLESOFT 560 

i/tfORDPOwER: Is 3 Simple. pOwerlirl, low cost, line orienled word ■processor program It 
offers a fasi machine language FIND A REPLACE Te-l can be listed lo screen or prmlec, 
Aiih Or witboul ime^numbers Lower'Case adapiors are supported i^u can inerqe liies. 
move groups ol lines, and ea^il^ adds cHange.urdelele lines WOROPOWERcanbeuaed 
lo create and rnalntain EXEC filea II can also be used as ■■ rapid, unstructured, infnrma- 
tion-sloraoe and relrieval sygtem via its rapid search capabilities 
REQUtRES 4eK 3, ROM APPLESOFT . 150 

LAQELMAKER Allows users lo Quickly create address labels A given label may be gen' 
erated m any quaniMy Irom 1 10 ^2?€7 Space is alhoniea on laljel; lor a personal and 
company name, but ihe space is aulomalically dosed up il only a personal name is 
enieied Space is also ai'owed lor roreipn countries The prooram can also generals 
labels for price-lags, part numbers and meTl-messages such as ■■RUSH", ■■FRAGILE", elc. 
A sell Incremeniing feature allows iheatre-tickeis to be produced, with a dale, and 
numbers running from a0iXHoz999 An edllor is provfded Jo'adlling labels prior lo pnnl- 
■ng All labels may be saved tadis>< lor inslant recall 
REQUIRES JBK * ROM APPLESOFT $35 



Above softtf/are ior APPLE DOS 3.2/3.3 only. Call tor BONUSES for other systems. 
TO ORDER: Use phone or mail. We accept VISA, MASTERCARD, COD's, personal checks 8, 
money orders. Add 4% for credit card. Customer pays handltng on COD orders. Foreign 
orders must be in American Dollars S include 10% for handling. Connecticul residents add 
7,5% sales tax. Prices subject to change without notice. 



CONN. INFO. SYSTEMS CO. 
(203)579-0472 

218 Hunlinglon Road, Bridgepon, CT 06608 
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structured Programming 



in BASiCOS 



by Brian Capouch 



Th« BAS1C09 programming 
language, daslgnad aftar the 
beginning of the microcomputer 
revolution, fully explolta the 
advantages to be gained from 
both structured programming 
techniques and user Interaction. 
BASIC09 Is available for the 
eSOO/eeOSbased OS-9 operating 
systems. 

Here where I live, in the heart of the 
country, my digital computer, with its 
busy little clock ticking away two 
million times in a second, provides an 
interesting counterpoint to the natural 
processes that go on around me. Many 
of these processes exist in geologic time 
that is measured in eons. In an attempt 
to teach the youth of my community to 
program computers, I encourage them to 
avoid getting their psyches all wrapped 
up in those 500-nanosecond ticks. 
Many programmers I know treat each 
upcoming software deadline as if it 
were the end of the world as they know 
it. I propose that programming should 
be approached in the casual manner of 
the old-time mechanic, who feels that 
sitting down tmder a tree and thinking 
about a problem for a few minutes 
every once in a while speeds the hand 
when the actual work must get done. 

It is certain that many points of 
common ground exist between practi- 
tioners of our local homey arts and 
computer programmers. All concerned 
find themselves engaged in behavior 
that revolves around cyclic processes. 
Crops are planted and harvested, motors 
run, break down and are repaired, and, 
alas, the same programs are written, 
with minor variations, again and again. 
Farmers and mechanics have always 
seemed to me to be more inured to this 
cycling than programmers — and with 
good reason. The programmer should 
not be compared to the farmer but to 
the blacksmith, since his job is to 
create tools for others to use. It would 
be a poor blacksmith who blindly 
retumed to his drawing-boards to design 
each successive plowshare from scratch. 



Elements of Structure in Programs 

To alleviate this problem, recent 
history has seen the rise of "structured 
programming. ' ' Although this term has 
been overused, it nonetheless suggests 
an attempt to program scientifically, 
and thus is to be welcomed. 

Although there are almost as many 
definitions of the meaning of stmc* 
tuied programming as there are practi- 
tioners of it, several points of agree- 
ment exist regarding its essential ele- 
ments. The first is modalarity. Decom- 
posing a problem into its elemental 
parts makes it is easier to define sepa- 
rate problem-solvmg stages, or modules, 
for each problem segment. It is sur- 
prising that programmers have been so 
slow to acknowledge explicitly the 
value of this common sense approach. 

Modularity also has another vinure, 
given a powerful enough language. 
Routine modules can be maintained in 
libraries and used as building blocks in 
programs. It is impossible to discuss 
this topic without mentioning a classic 
work in this field, Softwaie Tools, by 
Brian Kemighan and P.J. Plauger. This 
book takes the topic of modularity 
from thoery into practice, providing 
himdreds of examples of simple tools 
that can be combined into very com- 
plex and powerful programs. Their 
original book, which features examples 
written in the psuedo-language Ratfor, 
has been augmented by a recent edition 
in Pascal- I like to challenge my stu- 
dents who are just experiencing the 
heady transition from neophyte into 
programmer to "come back and talk to 
me when you can discuss Softwaie 
Tools." 

Another important structuring 
technique is that of blocking, which 
simply means writing an easy-to-read 
program. More than one sage program- 
mer has ranked readability as the most 
indispensable characteristic of top- 
quality code. It is this aspect of struc- 
tiuing that is most likely to be ignored 
by the beginner, as he reassures himself 



that "I'll be the only one reading this 
progam anyway, and 1 will be able to 
remember what it was I was doing." 
Beginners are almost always roman- 
tics, and after shooting himself in the 
foot often enough anyone will begin 
looking at either his gun or his trigger 
finger. 

Both of these aspects of structured 
programming imply that computer pro- 
grams must be regarded as tools and 
thus treated as capital goods that will 
be maintained, instead of expendable 
consumption items that will be used 
once and then discarded. I could handily 
retire on the wages paid each year to 
programmers to refamiliaiize them- 
selves with programs that they had 
thought finished at some earlier point 
in time. The basis of structured pro- 
gramming, then, is the belief that soft- 
ware tools should be built in logical in- 
crements and that these modules should 
be self- documenting. 

Man and Machine Interacting 

An editorial column that appeared in 
the newspaper Infowoild last stm^mer 
has provided me with fodder for hours 
of introspection. That column spent 
several inches wondering about bow 
the hardware practice of having cer- 
mtoal displays with 80-character lines 
had ever evolved. A number of theories 
were presented and examined before the 
writer admitted that he just plain 
didn't know. As I was reading, I noticed 
an IBM punch card gri nnin g at me furi- 
ously from a box of old college memen- 
tos. "These kids," it seemed to say. 

This anecdote points up a fact about 
the modem computer world that is 
every hit as novel as the micro- 
computer: The idea of real-time inter- 
action between user and machine. My 
students find it as hard to believe my 
recollections of the "submit cards-get 
printout-change cards-suhmit cards" 
cycle that programming used to re- 
quire, as they do my bragging about 
having to use a crank-style telephone 
during my youth. And all credulity 
vanishes when they find out that peo- 
ple still program like that today. 
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Microcomputers are set apart from 
previous computers by the accessibility 
they provide to an interactive exper- 
ience. These topics aie discussed 
thoroughly in a recent book by P. J. 
Brown entitled Writing Inteiactive 
Compilers and Imeipieteis. In it, Dr. 
Brown examines the concept of inter- 
activity in general, and discusses how 
compilers and interpreters can be con- 
structed to enhance interactivity. This 
book is interesting even if you are not 
planning to write a compiler. If offers 
incredibly keen insight into the process 
of programming. 

Dr. Brown's observations are valu- 
able in two respects. First, his advice 
on writing interactive processors is as 
applicable to applications programmers 
as it is to systems programmers. Sec- 
ond, he specifies what he considers to 
be an ideal, yet practical, interactive 
language. 

Enter BA$IC09 

Almost every ideal function that 
Dr. Brown discusses in his excellent 
book is actually available in a real pro- 
gramming language, BASIC09. This 
language was written for the 6809 
microprocessor by the Microware Cor- 
poration to run on their OS-9 operating 
system. Although I had been using 
BASIC09 for a year before I came upon 
Dr. Brown's book, and was thus well 
acquainted with the amazing power 
that the language possesses, it wasn't 
until I read his description of "ideals" 
that the rationale behind many of its 
features became fully apparent. 

BASIC09 is more than a program- 
ming language, and it is certainly much 
more than BASIC. It consists of an inte- 
grated package of processors that in- 
cludes a multi-pass compiler, a power- 
ful text editor, and a run-time debugger 
that is entered automatically on the 
generation of an error. Technically 
speaking, it is both a compiler and in- 
terpreter, as it compiles source code 
into an optimized I- code which is then 
interpreted by a run-time processor. 
Syntactic features give it the program- 
ming power found in many modem, 
highly structured languages, while it 
retains compatibility with almost all 
standard- syntax BASICs, What follows 
is a brief description of those features, 
although it is impossible within the 
space of this article to provide more 
than a whirlwind tour of its spectacular 
power. 

Note that the operating system 
under which BASIC09 runs is every bit 
as advanced and wondrous as the lan- 
guage I am about to describe. Readers 
are referred to an earlier article in 
MICRO (42:81) for an overview of this 
multi-user, multi- tasking, Unix-like 
operating system. 



Listing 1 




PROCEDURE 


multiply 


Bene 


(* Progcam to demonstrate "EXITIF-ENDEXIT" and "LOOP-ENDLOOP" 


Qfl3D 


[* Multiplies two real nuinbecs input by user; prints pfoduci: 


0079 


DIM multiplier ,maltLplicand,pct>duct:REAL 


0088 


PRIWT ''Enter numbers to be [fialtiplied" 


00AA 


PRINT "(Second number '0' to quit" 


00C8 


LOOP 


OflCA 


INPUT mult iplicand, multiplier 


00D3 


EXITIF multiplier=B THEN 


00E0 


PRINT "It was nice working for you" 


00FF 


PRINT "Gooflbye" 


01Bfl 


ENDEXIT 


0iaE 


product^multiplicand'multipliet 


eiiB 


PRINT product 


BllF 


END LOOP 


H1Z3 


END 


Listing 2 




PROCEDURE 


powjers 


0SSS 


(' Procedure to demonstrate inested''lF-THEN- (ELSE) -ENDIF" construct 


CB'ia 


(* Takes input vslue to given power 


B066 


DIM value, result iREflL 


15B71 


DIM power: inteGEB 


etna 


PRINT "Program to print powers of real numbers" 


HflA3 


PRINT "Ma>:imum=3,- Enter 'B' for power to quit" 


COCD 


LOOP 


DacF 


INPUT "Enter value ", value 


«aE3 


INPUT "Enter power ", power 


flOF7 


EXITIF poVjer=[l THEN 


01B3 


PRINT "Nice working foe you--goodbytel3" 


D127 


ENDEXIT 


0128 


IF power=l THEN 


0137 


result-valuo 


!113F 


ELSE 


01fl3 


IF power=Z THEN 


014F 


re3jlt=value*value 


fllSB 


ELSE 


BISF 


IF power=3 THEN 


015B 


result=value*value*ualue 


017B 


ELSE 


B17F 


PRINT "ILLEGAL VALUE!!!" 


0193 


resul t=fl 


019B 


ENDIF 


ei9D 


ENUIF 


H19F 


ENDIF 


OlAl 


PRINT result 


OlAS 


ENDLOOP 


fllAA 


END 


Listing 3 




PROCEDURE 


q etname 


BQ0B 


(* Demonstrate complex data types 


B0Z1 


(' Input data into a complex name-address structure 


BS54 


TYPE item=name, address (21 : STRING | 40] ; zJpiREAL 


Be73 


DIM record : item 


Bfl7C 


PRINT "Please enter items as requested" 


B09F 


PRINT "Enter 'RETURN' for name to end session" 


BBC9 


LOOP 


BBCa 


INPUT "Enter name ", record. name 


BBE2 


EXITIF record .naine=" " THEN 


0BF1 


ENDEXIT 


0flF5 


INPUT "Line 1 Address ",recotd.address(l) 


B112 


INPUT "Line 2 Address ", record, address (2) 


fll2F 


INPUT "Zip Code ", record. zip 


0144 


RUN di^playname (record) 


B14E 


ENDLOOP 


BIS! 


END 


Listing 4 




PROCEDURE 


CO n 7 e r t 


0BBB 


(* Example of implicit type conversion 


BB2e 


1* Converts input string into equivalent ASCII decimal codes 


BBS2 


TYPE 5imple=Ltem:STRING[32] 


BB72 


TYPE complex^ascii code (32) iBYTE 


BBS2 


DIM first : simple 


BB8B 


DIM secondicomplex 


Bag*! 


PRINT "This procedure converts strings to decimal ASCII values" 


BBCF 


INPUT "Enter a string <32 characters ", first, item 


BBP9 


second=f irst 


BlBl 


FOR index-1 TO LEN (first . item) 


B118 


PRINT second, ascii code (index) ; " -"; 


012A 


NEXT index ~ 


0135 


PRINT 


0137 


END 
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Syntactic Features 

Syntactically, BASIC09 is a hybrid 
language. Based on BASIC, it borrows 
many structuring elements from Pascal. 
For instance, the following is a legal 
BASIC09 program: 

0010 PRINT "ENTER NUMBER OF 

TIMES TO LOOP" 
0020 INPUT A 
0030 FOR 1 = 1 TO A 
0040 PRINT ■■CRETIN LOOP PASS NO. ";l 
0050 NEXT I 
0060 END 



In this simple example, which all 
BASIC programmers should under- 
stand, the user inputs a number which 
is then used to control the execution of 
a loop. Two variables are used, both of 
which, since they are not explicitly 
defined, are of the real or floating-point 
data type. This conforms to standard 
BASIC programming practice. String 
variables, with a default length of 32 
characters, are defined similarly by ap- 
pending a dollar sign ["$") toavariable 
name. However, other types of data are 
allowed in BASIC09, those of byte, in- 
teger, and Boolean. Variables of these 
types must be explicitly allocated using 
the "DIM" statement. In the example 
program listed above, if we assume that 
the user will keep his request to a quan- 
tity that can be stored as a signed in- 
teger ( + 32767 to - 32768), we can take 
advantage of integer math routines and 
make execution of our program much 
faster. Another significant gain can be 
realized by ommitting line numbers. 
They are not required by BASIC09, and 
are wasteful of program memory space. 
We can re-do our program, explicitly 
dimensioning our data types, and jet- 
tisoning the line numbers: 

DIM loopindex,topcount;INTEGER 
PRINT "Enler desired number of passes ■' 
INPUT lopcounl 
FOR loopindex - 1 TO topcount 

PRINT ■'Smarter loop pass No. ■'; 

loopindex 
NEXT loopindex 
END 

In this version of the program, fur- 
ther features of the language also ap- 
pear. One nice protocol that we have 
adopted is to use descriptive names for 
our variables, and to always keep them 
in lower case. This is because the 
BASIC09 "decompiler" automatically 
capitalizes keywords when a source 
program is listed. If you keep variable 
names in lower case, they become easy 
to distinguish. This helps fulfill our 
structuring goal of making programs 
self-documenting. The listing above 



also displays BASIC09's automatic 
"pretty printing." This facility, which 
indents program, lines according to 
their logical hierarchy, provides an easy 
way to grasp program structure, and 
aids debugging. 

From this point forward all of our 
examples will be actual output by 
BASIC09's listing mechanism. Two 
features bear some explanation. First, 
the hexadecimal numbers on the left- 
hand side represent the relative I-code 
addresses into which the corresponding 
program source lines compile. They 
show the programmer the amount of 
memory being consumed by his pro- 
gram, and serve as pointers into the 
compiled code for tracking down errors 
during the debugging process, 

Pioceduie Orientation 

Another feature of the language 
seen in oui examples is its pioceduie 
organization, BASIC09 allows pro- 
grams [called procedures] to call other 
procedures by name, and allows them 
to be separately compiled — a feature 
lacking even in standard Pascal, This 
permits users to build libraries of pro- 
cedirres that perform standard and 
often-used functions, which is an im- 
portant step toward the modularity re- 
quirement for structured programs. 
Parameters can be passed to procedures 
in much the same manner as in Pascal, 
which is to say both by reference (by 
using the name of a variable], and by 
value |by using a constant value or ex- 
pression]. Thus, in the manner ad- 
vocated by Kemighan and Plauger, pro- 
cedures can "hide" the details of their 
operation from other procedures that 
call them. Therefore, data linkage is 
loosely done through easy-to-spot, ex- 
plicit parameters. 

Loops and Conditional Statements 

Loops in BASIC09 can be done 
usmg the familiar FOR-NEXT duo, the 
Pascal loops of WHILE,, .DO and 
REPEAT.. -UNTIL, or a loop-forever 
construct called LOOP,.,ENDLOOP, 
Any of these loops may be exited in a 
gentlemanly fashion by using the con- 
ditional EXITIF statement. The exam- 
ple procedure "multiply" uses the 
loop-forever construct, printing a 
"goodbye message" when the user has 
finished using the program's logic, (See 
listing 1. Note that the first two lines in 
the program listing are remarks, which 
can be signified using the "(■" charac- 
ters as the first characters in a line,] 

The full complement of looping 
structures allows the BASIC09 pro- 
grammer to use the loop that will get 



the job done, and, at the same time, 
adds structure to his code. 

Other logical features adding to 
BASIC09's power are two conditional 
branching statements: a "meat and 
potatoes" IF-THEN- [linenumbei|, and 
a structured IF-THEN-] ELSE)-ENDIF 
construct. The latter is indented in 
listings for logical clarity and will 
enable most programs to be written en- 
tirely without line numbers. IF state- 
ments can be nested to any required 
depth so that complex state selections 
can be made. The procedure "powers" 
demonstrates a four-way branch on an 
input value. (See listing 2,] 

Data Type Definition 

Again borrowing from Pascal, 
BASIC09 allows programmers to define 
unique data types built up from the 
"atomic" standard data types men- 
tioned above. These user-defined types 
may themselves be part of further type 
definitions, and so on, forever. Thus 
arbitrarily complex, n on- rectangular 
types may be constructed to fit the 
nature of data at hand. Advantages of 
this method include mnemonic naming 
of fields in a complex type, elimination 
of array-index calculation at run time, 
and simplified passing of parameters to 
outboard procedures and I/O routines. 
The procedure "getname" (see listing 
3) illustrates the principles of complex 
typing. It calls a mythical procedure 
called "displayname" [not shown here] 
that prints name and address informa- 
tion on a line printer. 

Implicit Type Conversion 

Complex data types possess another 
significant attribute, although It could 
be argued that it belongs in the "giving 
razors to the baby" class. Data stored 
in complex type variables may be trans- 
ferred to other complex variables of 
equal size with a simple assignment 
operation, regardless of the makeup of 
the respective types. This means type 
conversions can be done as simply as 
typing " = ", For example, the pro- 
cedure convert converts a string into its 
equivalent ASCII code values and dis- 
plays those values, [See listing 4,) This 
listing is supplemented by a sample nm. 

Implicit type conversion is a built- 
in method of accomplishing things that 
were formerly done only with much 
anguish on the part of programmers. As 
with all extremely powerful tools, it is 
a double-edged sword, and must be 
used with caution. 

When math is performed using vari- 
ables dimensioned to different numeric 
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types, type conversion is done auto- 
matically by BASIC09's math routines 
to correspond with the data type of the 
variable receiving the result. Note that 
overflows and underflows for integer 
and byte data types do not result in an 
error — they merely wrap around zero. 
Programmers should therefore be care- 
ful to make sure they anticipate 
numeric ranges carefully, lest an unan- 
ticipated variable value lead to 
mysterious results at some unforeseen 
point in the future. 

BASIC09's syntactic repertoire also 
includes full Boolean logical opera- 
tions, bit twiddling, standard transcen- 
dental functions, and an extremely 
powerful PRINT USING function. 

The Procedure Editor 

Program development is by nature a 
cyclic process. In most compiled lan- 
guages an outboard text editor is used 
to assemble program statements, which 
are then run through the compiler. 
Then, if bugs are found, the text editor 
must be reloaded, changes made, and 
another compile cycle initiated. This 
process continues until the program is 
debugged and miming properly. This 
begins to sound like the old "punch- 
submit-debug-punch" routine, because 
of the two-stage nature of interacting 
with the computer. 

To circumvent the problem, 
BASIC09 employs two interrelated 
techniques. The first of these is incis- 
mental compilation, which means that 
each line is compiled from soiuce at the 
time that it is entered. In this way, 
most syntactic errors can be im- 
mediately detected and reported to the 
user. This precludes the annoyance of a 
simple typographical mistake slipping 
imdetected through to the compiler. 
Lines containing these errors are also 
marked so that procedures containing 
them can not be run. This avoids the 
delay caused by the run- time system 
processing "good" lines as it ambles 
towards a syntactic error lurking deep 
within a procedure. 

The second tactic employed by 
BASIC09 to decrease program develop- 
ment delay is to incorporate a text 
editor into the compiler. The two-stage 
process now becomes integrated, inter- 
active, and much faster. The editor is 
both content and line- number oriented, 
so that the program segments can be ac- 
cessed whether or not they fall within a 
numbered line. 

Editor commands, which can apply 
either locally [i.e., to the currently 
displayed line) or globally (to all lines) 



include: search, change, list, delete, 
and renumber, and there are also com- 
mands to position the edit pointer 
within a procedure. The convenience of 
using this procedure editor has kept me 
consistently using BASIC09 in favor of 
Microware's powerful ISO-standard Pas- 
cal, because of the tremendous time sav- 
ings it brings to program development. 

User Workspace 

BAS1C09 employs what is called the 
"workspace" concept for managing 
user memory. At the time a user logs 
onto the system, he is assigned a work- 
space of arbitrary size. All procedures 
that exist in the source code form are 
required to reside in a user's work- 
space, where they are maintained by 
BASIC09 and its associated processors. 
Information is available to the user at 
all times regarding the quantity of pro- 
gram memory in use, the amount of 
data memory required by his programs, 
and the amount of remaining work- 
space, A typical workspace directory is 
given in figure 4 for the procedures 
listed above. It lists the procedures 
currently resident within the work- 
space, along with their memory re- 
quirements I in decimal). These re- 
quirements pertain to the source code; 
I-code is more compact. The asterisk 
I"'"] marks the "current working pro- 
cedure," which is accepted as a default 
argument by commands such as those 
that control disk I/O. 

Debugging 

An integral debugger, entered when- 
ever the run-time processor detects an 
error, provides the final link in the 
BASIC09 program development chain. 
While in this mode, values of all vari- 
ables can be displayed or changed, and 
the currently running procedure can be 
listed, as can the "procedure stack" or 
list of currently invoked procedures. 
While in this mode a tracing command 
can be employed to begin displaying 
each line as it is executed. A single-step 
command can execute statements one 
at a time. 

Program flow can be interrupted by 
the programmer at any point in his 
source code by the addition of the 
"PAUSE" statement. This statement 
causes processing to stop and the debug 
mode to be entered. At this time any of 
the operations mentioned above can be 
performed, and the program resumed 
by typing "CONT". This function gets 
my nomination as the most valuable 
single feature of BAS1C09; it is a 
painless way to debug complex code in 
easy stages. 



48 



MICRO - The 6502/6809 Journal 



No. 47 -April 1982 



Packing Procedures 

Once a procedure has been written 
and debugged, there is no logical reason 
for the system to allocate memory for 
full variable names, comments, and 
other space-hogging constructs that are 
not germane to its actual running- 
Towards this end an optional extra pass 
of the compiler may be generated, 
packing the procedure to remove them. 
Once this has been done a procedure 
can be loaded into system memory out- 
side of the user woikspace. therefore 
making it available for multiple users 
via the OS-9 timesharing system. The 
only workspace memory overhead for 
this procedure then becomes the data 
memory required, which obviously 
cannot be shared safely by all users. 



As an additional bonus, procedures 
which have been packed cannot be 
edited or listed, which means that for 
all practical purposes their source code 
is inaccessible. This can be very impor- 
tant to software developers who cannot 
afford wanton copying of source code. 
However, let me advise potential users 
to always be suie you have a source 



code copy of a procedure already saved 
on disk before invoAing the packing 
pass! Otherwise even the programmer 
is locked out from his own source code. 

Conclusion 

I have illustrated those features of 
BASI09 which i believe make it ex- 
cellent for the construction of applica- 
tions tools. It provides the means for a 
programmer to systematize his under- 
takings so that he is not constantly 
writing the same code again and again. 
Stmcture provided by the language 
replaces structure provided by the pro- 
grammer, freeing him for the more 
rewarding tasks of problem analysis 
and daydreaming. Readers who are in- 
terested in learning more about 
BAS1C09 should contact Microware 
and order a programmer's manual, 
which contains a complete description 
of the language as well as numerous 
source code examples. 
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What's Good for the Space Shuttle 
is good for your Apple II! . . . 

MICROWAR6.. creator of OS-9/BASIC 09 (used by 

N.A.S.A., and leading Universities, governmenf agencies, 

and corporations Worldwide) joins with STELLATION TWO 

to deliver the same Operating system and Programming 

Language 1o the APPLE II. 

"' OS-9/BASIC 09 are the result of a 3 year research project-designed with the 6809 

in mind. This "Operators dream machine" combineii with THE MILL microproies^or 
board to provide Apple II users with software features previously reserved for Main frames and minis. 
JUST PLUG IN THE MILL AND LET BASIC 09 WORK FOR VOU! other Sidhfion Two products indude: 

SlUKlk'r Alli-w Appli- II (ri p'mr whllf priK-dirnt' 

P.i-.-,il SflL-eiiuiv THE MILL with liiilivJic tm J iOI: /J-itPf Apple w^'l^ 

Floating PdinI; [tlend^ Ihc MILL- pouvr ru llialmil point nunlbprv) 




MICROWARG. 



The Lobero Building P.O. Box 2342 
Sania Barbara, Ca, 93120 
(805)966-1140 TELEX 658439 



OS-II li a Iroiktmirk i,f Mkrou-iiri. HAHK0 a a 
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THE DUG 



A sophisticated, yet easy to use diagnostic 
aid tor getting "the bugs" oul ot your assemDIy 
language programs. 

il you are a novice |ust getting started with assembly-language 
programming, you will find The BUG 'lelplul in developing 
your understanding ot how the Apples 6502 internal processor 
operates. The many display options ol The BUG will permit you to 
try out your assembly-language programs at the speed thai is mosi 
comlortable for you The BUG will also make it easy lor you to see Ihe 
effect of your program on the Apple as il executes 

If you are a professional programmer, you will also find thai The BUG can 
improve your efficiency by reducing the time you spend identifying and 
solving complex, assembly-language programming errors. You will particularly 
appreciate the tact Ihat The BUG offers the easiest lo use and mosf extensive 
breakpointing capability of any "debugger'available for the Apple Up to 13 different^ 
breakpoints can be specified to halt program execution when either, 1 } a particular ^ 
programipcationisreached, 2)oneof the6502 registers reaches a specified value, 
or 3) one of the bits in the 6502 status register reaches a specified value. 

Another key feature ol Tfie BUG that serious programmers will appreciate is the ability 
10 AUTOfVlATICALLY run lower-level subroutines at FULL SPEED. You no longer haye 
lo keep debugging Ihe portions of your program that you already have working. 

This IS not Ihe least expensive "debugger" program for the Apple, but we challenge you 
to lind more capability lor less moneyi 

the BUG IS supplied with a 40-f page user guide and is designed for use with DOS 3.3 " 
on either the Apple 11 or Apple II Plus computer only J 50.00 



IMAGE PRINTER SERIES 

Sensible Software is proud to introduce our new series of high 
resolution screen dumps- IMAGE PRINTERS provide a simple way 
to transfer high resolution graphic images onto paper. Each pro- 
gram in the series has unique features that give you full control of 
the printing. Some of the included options are: 

Fuli control over the area of the HIRES screen to be printed. You 
graphically pick the area for the utmost ease and accuracy. 
One-step printout of the picture with the ability to pause or abort 
the printing at any time. 

Menu-driven, All options are invoked with single keystrokes, 
IMAGE PRINTERS are extremely easy to use. 
Multiple image sizes, 6 different sizes lor letter quality printers, 
4 sizes for other printers- 
Creation ot an inverse (negative) image for reverse printing. 
• The ability to save the compressed and inverse images to 
disk. 
One time configuring for your printer and interface card. 
Why answer all those questions about your printer each 
time you want to print a picture? 
The images may be printed anywhere on the page. 
IMAGE PRINTERS support most popular interface 
cards, such as cards from Apple, California Compu- 
ter Systems, Epson, and Mountain Computer. (The 
SSM AlO Serial Card and user-written 'driver' 
routines may be used with the letter quality 
printers. 

There are three separate versions of IMAGE 
PRINTERS, each one tailored to take full ad- 
vantage of a different printer, 

MAGE PRINTER— LETTER QUALITY, For 

popular letter quality printers (Diablo, 

NEC, Qume, etc.) 

IMAGE PRINTER— EPSON. For the 
popular Epson MX-70, MX-80 and 
MX-100. 



DUILD USIKG 



IMAGE PRINTER— NEC PG-8023A. 
For the NEC dol-matrix printer. 

All versions are available 
forS40.00eo. 

Please specify version desired. 



WWItiy WiJII^^J provides an easy to use print-using routine plus similar func- 

tions for strings. Creating charts, reports and general screen lormafting becomes a simple task 
BUILD USING IS written entirely in machine language and provides a simple means of avoiding 
garbage collection (those unnecessary delays that slow down your programs) With BUILD 
USING, you can choose how many digits should be displayed to nghi and left of the decimal point, and 
you can even fill the leading positions with the character of your choice. For example, you can print the 

number ■157.23' as '1 57.2', or '0000157 230', or ' $1 57 AND 23/1 00 DOLLARS', or hundreds of other 

ways (including exponential formats) Working with strings is |ust as easy, it's a snap to convert names from 
■John" and 'Doe" to 'Doe, J ' Also included are Ihree levels of error trapping, so you can irap and correci 
numbers or strings Ihal cannot fil in your specified lormat 

Utilities like BUILD USING are usually difficult to use because they must be located m one memory localion 
(usually between DOS and the DOS tile butleisi, they cannot be used with your favorite editor or other special 
routines BUILD USING does not have this limitation as il can be easily located in many differeni memory loca- 
lions 1) the "normal " between DOS and DOS file buffers, 2) a1 HIMEM, 3) APPENDED to your Applesoft program, 
or4]anywhere else in memory Appending BUILD USING to your program is as simple as EXECing a TEXT lile BUILD 
USING uses the 'CALL " command Ihereby leaving the ampersand vector free for your own use 

BUILD USING requires Applesoft in ROM (Language cards are find). DOS 3,3 and a minimum of 32K only J30.00 



Sensible Softuuare 

6619 Peitiam Diiue Dc-Pl M 

Wesi BioomlieiO, Micnigan 

48033- (31313998877 

Visa and MaslercarO 

Welcome 

Please ada I1 25 

poslage and 

nardiing per 

diskette 
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Extensions to the 
C-Bug Monitor 



by Ralph Jenny 



Two valuable debugging 
functions are added to CBUG, a 
mactiine language monitor for 
the Color Computer. In addition, 
the teatures of CBUG are 
summarized. 



These Utilities 

require: 

TRS-80 Color Computer 
CBUG monitor, on cassette or 

in ROM 



Although the TRS-80C is an excellent, 
low-cost computer, Radio Shack origi- 
nally offered no hope for expansion 
beyond the machine's obvious uses. 
However, Percom Data Company, Inc. 
has already produced an adapter which 
expands the TRS-80C by using standard 
SS-50 bus components. Other manufac- 
turers will also undoubtedly support 
the machine. 

As users dig further into the Color 
Computer's guts, they'll find that 
many internal provisions have been 
made for expansion, both in the hard- 
ware and software. 

The Micro Works, Inc., of Del Mar, 
California, brought out CBUG, an 
assembly language utility for the TRS- 
80C. The two programs included here 
are both supported by CBUG. The first 
program, BKP, is entered using 
CBUG's I command, which transfers 
control to BKP long enough to type in a 
location where you want the break- 
point to happen. (If you haven't used a 
breakpoint program before, note that 
this address must point only to an op- 
code, and not to an operand or a data 
byte.l BKP then grabs the code pointed 
to, saves it, and replaces it with the 
6809 opcode for SWI2. This code forces 
a full interrupt, stacking the entire 
machine contents and fetching an in- 
terrupt vector from $FFF4. Since the 



Listing 1 



0D3O 



*CBUGF!COF-yftIGHT 19Bi 6Y RALPH TEHNY 

tREVIStlr 6/131 BY RALPH TENNY 

(RErERENCE: CBUG. COPYRrGHT 1981 BY 

«THE MICRO WORKS. INC. 

*THIS PROGRAM SEBnENT SUPPLEMENTS CBUG, GIMING IT 

»BREAKPOIMTt F-«TCH. CHARACTER SEARCH. AND KEYBDARIi 

*[IEC0[1ING CAPftBILITY. PLUS OTHER HANIiY SUBROUTINES. 

*«**»REfERENCES FROM CBUQ«*««* 

*NOTE! CHECK THESE LOCflTIDMS WITH THE UERSION OF 
*CbUG THIS EXTENSION WILL BE USEE UITH! 

CURSOR FOINTER 

BUFFER FOft OUTHEX 

END OF LUSPLAY BUFFER 

IH TO CBUG INNEY 

IN TO CBUG OUTHEX 

READ BINARY ADI'RESS 

GET A PYTE FROM KEYBOflRIi 

PRINT CRLF 

PftINT A STRING 

PRtNT A BYTE 

PRINT A SPACE 

HrtRr START ENTRY 

INTERRUPT ENTRY 

UARM START ENTRY 

GET TUO ADDRESSES 

GET A t;EY AND ECHO TO SCREEN 

PRINT STACK 



STORAGE FOR DISPLAY CHARACTER 
COUNTER FOR HEHORY CHARACTERS 
BUFFER TOR INPUT CHARACTERS 
RESERVE BUFFER 
END OF TEXT BUFFER 
NEXT MEMORY LOCATION 
TUO-aVTE SPARES 







OOBB 


CURPTR 


EOU 


»B8 






OOFB 


PARflM 


EOU 


♦ FB 






OSFF 


SCREWD 


EOU 


♦ OSFF 






0618 


ENTRY 


EDU 


(61 B 






0627 


HEX 


EQU 


• 627 






0651 


BADDR 


EQU 


• 651 






0661 


BYTE 


EQU 


• 661 






067F 


PCRLF 


EOU 


»i7F 






06GD 


PDATA 


EQU 


I6BD 






06AE 


OUTHEX 


EOU 


16AE 






06BD 


OUTS 


EBU 


• 6BD 






077D 


HSTART 


EQU 


• 77D 






07A5 


INT 


EBU 


• 7A5 






07A7 


UARMS 


EBU 


• 7A9 






07C9 


GETADR 


EBU 


• 7C9 






07DO 


ECHO 


EBU 


•7no 






07D9 


REG 


EQU 


• 7D9 








»I*«tEOUATES 


AND BUF 


001 








ORG 


»OO10 


0010 


00 




DPLCH 


FCB 





0011 


00 




MEHLIN 


FCB 





0013 


00 




TXTCHR 


FCB 





0013 


00 




SPARE 


FCB 





OOIA 


0000 




TXTENIi 


FBB 





0016 


0000 




MEMPTR 


FDb 





OOIS 


0000 




[IXBFR 


FD& 





OOIA 


0000 




[IDBFB 


FDB 





ooic 


0000 




tlYHFR 


FBB 





OOIE 


0000 




nuBFR 


FDB 





0020 


0000 




DSBFB 


FDB 









0103 


SUI2 


EQU 


• 103 






0100 


5UI3 


EBU 


• 100 



ORG 



I^ECTOR FOR SUI2 
VECTOR FOR SUI3 

NEXT TO C6UG END 



0D30 


3'1 


AO 


0B32 


36 


36 


0D34 


17 


F94B 


OD37 


30 


BD 0193 


0D3B 


17 


F94F 


0II3E 


17 


FASF 


OD-ll 


IF 


89 


0D13 


17 


F977 


0D46 


30 


SB 0011 


0II4A 


B6 


08 


0D4C 


El 


84 


0B4E 


27 


05 


opso 


30 


03 


0D52 


4A 




0053 


26 


F7 


0D55 


30 


Ot 


0B57 


EC 


84 


0D59 


6E 


BB 



«ENTER HERE FROM CBUG USING 'J' COMMAND 

GOIN PSHS U SAVE CI.UG ENVIROWMENT 

FSHU A.B.X.Y HERE. TOO 

IH2 LBSR FCRLF BESET THE DISPLAY 

LEAX XPMFT.fCR FIND THE PROMPT 

LBSft PDATA AND f'RINT IT 

LBSR ECHO AND GET A KEY 

TFR A.B SAVE THE DATA 

LBSR OUTS PRINT A SFACE 

LEAX XTFL.PCft FIND LOOKUP TABLE 

LBA *TABND/3 CQMF'UTE TABLE LENGTH 

SEEK CMPB .X FINB THE CBMMAND 

BEQ GOTIT THERE IT IS! 

LEAX *03rX SKIP OVER ADDRESS 

BECA AND COUNT LOOKUPS 

BNE SEEK KEEP LOOKING 

GOTIT LEAX I'X SKIP TO ABBRESS 

LDD .X AND READ IT 

^MP D.x AND GO THERE (CoTiUnx^edj 
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Color Computer has already arranged 
for this fetch to be diverted to $103, 
BKP stuffs the address of it's own ser- 
vice routine at $103. When all this 
"paperwork" is finished, BKP hands 
control back to CBUG, allowing you to 
inspect or modify anything before 
CBUG is instructed to jump to the 
routine being tested. 

Note that the program execution 
may or may not reach the specified ad- 
dress. Since SWi2 is a maskable inter- 
rupt, you must be sure that the 6809 in- 
terrupt mask is cleared. Also, if your 
program bug bites before program ex- 
ecution reaches the breakpoint, then 
you won't learn anything except new 
words and another way to recover from 
a crash! If the breakpoint isn't reached, 
you must manually clear the break- 
point by replacing the code BKP grabbed, 
using CBUG's M command. 

If the breakpoint is reached, BKP 
restores the code, prints the stack con- 
tents by calling CBUG's R command, 
then returns control to CBUG, You are 
then free to inspect memory and 
registers, trying to decide just why your 
"perfect" code doesn't do what you 
thought you told it to do. if all is well at 
the first breakpoint, you can continue 
from that location, or restart the pro- 
gram operation at the beginning, using 
a breakpoint further into the program. 
In the latter case, simply set a new 
breakpoint a few locations deeper into 
the program, and execute as before. If 
you want to follow a single piece of the 
action through, step by step, simply set 
a breakpoint for the next logical stop, 
and 'J' to the location of the first break- 
point. Since BKP has already replaced 
this code, operation proceeds as if it 
hadn't been stopped, unless you stop- 
ped in the middle of a time- critical seg- 
ment of code. With a little diligence 
and care, you can locate almost any bug 
using this general technique. 

The second program is longer, and 
furnishes a version of BKP that operates 
under control of CBUGP. It extends 
CBUG's abilities by jumping to a sec- 
ond look-up table which allows selec- 
tion of a precise move routine [used to 
patch code), a byte search routine, and 
a program which prints out all single- 
key codes developed by the Color Com- 
puter's keyboard. [Some two-key ftmc- 
tions are available.] Also, three 
"hooks" are fmnished to facilitiate ad- 
dition of more special-purpose addi- 
tions to CBUG. Finally, three sub- 
routuies, SHOW, PRTSCN, and CLRSC, 
can be called by your own programs to 
light the cursor at the current location, 
print a character to the screen, and 



Listing 1 (Coniinaedj 









*COMMflND VECTORS 




0D5B 


■12 




XTBL 


FCC 


■B' 




0II5C 


OO^B 






FDB 


BKP-* 


BREAKPOINT ROUTIME 


ODSE 


IB 






FCC 


■K- 




onsF 


013C 






FBB 


KYTST-* 


IMP KEYBOARD 


01161 


'M 






FCC 


'F' 




0D6Z 


00 7F 






FDB 


HVFLK-» 


F-RECiSE MOVE ROUTINE 


0[i44 


53 






FCC 


'S' 




0L65 


00C3 






FEiB 


SRCHB-* 


BYTE EtftRCH 


0Pi7 


58 






FCC 


■X' 




Oil 6 8 


OOOE 






FDB 


DOPS-» 


HOOKl 


Ol'bt. 


59 






FCC 


■v 




0II6B 


OOOB 






FDEi 


OOFS-* 


H00K2 


OI16D 


5A 






FCC 


■Z' 




OI16E 


0008 






FtiB 


DOPB-Jl 


FtaOK3 


0117 


ATI 






FCC 


'M' 




Oli?l 


OOOF 






FI* 


EXITP-* 


RETURN TO CBUG 






OOIB 


TABNIi 


EQU 


*-XTBL 


ENB OF IiflTA 


01173 


20 






FCC 


■ ' 




W7A 


FFCO 






FDB 


IH2-Jt 


REJECT ALL OTHERS 








*»***fRINT HeSSl^GE****!!! 




<1D76 


17 


F906 


OOPS 


LBSR 


PCRLF 


RESET THE BISPLAY 


0[i79 


30 


BP 0141 




LEAX 


MSGIfPCR 


DQPS MESSAGE 


0D7t 


17 


F?OP 


*EflCK 
EXITF 


LBSB 
TO CFUG 


PIlfllA 




ODBO 


37 


36 


PULU 


A>B.X.V 


RETRIEVE REGISTERS 


OilS2 


35 


40 




F-ULS 


U 


AND THIS ONE 


0II84 


16 


Ffl09 




LBRA 


HSTflRT+19 


AND SNEAK BACK 



*THIS ROUTINE IMPLEMENTS A BREAKPOINT ROUTINE. 
RAFTER ENTRYt IT UILL PROMPT FOR THE BREAKPOINT 
«ADDRESS WITH A "'"r THEN RETURN TO CBUGP FOR 
^FURTHER INSTRUCTIONS 



SAVE REGISTERS 

GET a POINTER 

JUMP OP CODE 

AND BUILD A JUhP 

TQ THIS ROUTINE 

WITH THIS VECTOR 

SEND THE PROMPT 

AND WRITE IT DOUN 

GET A SPACE CHARACTER 

THEM PRINT IT 

GET AN ADDRESS 

SAVE THE ADDRESS 

HOVE IT HERE. TOO 

PRINT CONTENTS OF A REGISTER 

SHUFFLE AND THEN 

WRITE CONTENTS OF B REG 

GET THE BREAKPOINT CODE 

AND SAVE IT 

STUFF THE SUI2 OPCODE 

HERE TO APPLY THE BRANES 

ERASE THE DISPLAY 

GET 'EM BACK 

AND RETURN TO MONITOR 

SAVE HARDWARE STACK POINTER 

PRINT THE STACK 

SAVE D 

RETRIEVE BREAKPOINT CODE 

AND SEND IT HOME 

GET D BACK 

RETURN TO MONITOR 



•THIS ROUTINE COMPUTES A CHECKSUM IN Xi EACH BYTE 
•SHOULD BE PASSED IN TXTCHR ANB THE UPDATED CHECKSUM 
•RETURNED IN DSBFR. USE AS SUBROUTINE ONLY. 



0DB7 


36 


36 BKP PSHU 


A>BiX>Y 


ODB? 


ac 


0103 


LDX 


tSW12 


ODBC 


86 


7£ 


LDA 


i«7E 


ODBE 


A7 


SO 


STA 


fX-h 


OD90 


CC 


0DC3 


LDD 


«BKF'FIN 


0D93 


ED 


81 


STD 


.X++ 


0D95 


S6 


3F 


LDA 


• ■T 


0D97 


17 


OIJF 


LBSR 


URT 


0D9fi 


86 


60 


LDA 


tt&o 


0D9C 


17 


OlIA 


LBSR 


URT 


0D9F 


BD 


0651 


JER 


BADDR 


0DA3 


9F 


18 


STX 


BXBFR 


Ot>A4 


IF 


10 


TFR 


x.r 


Oi'Rb 


17 


0110 


LBSR 


WRT 


0PA9 


IF 


9B 


TFR 


BrA 


ODflB 


17 


OlOB 


LBSR 


WRT 


OPAE 


EC 


9F OOIB 


LDD 


CDXBFR] 


0DB2 


DD 


lA 


STD 


DDBFR 


0UB4 


CC 


i03F 


LDD 


♦•I03F 


0DB7 


ED 


?F OOIB 


BTD 


CDXBFR3 


OIIBP 


17 


00C5 


LBSR 


CLRSC 


ODPE 


37 


36 


PULU 


ArB.Xf Y 


OBCO 


7E 


07AD 


JMP 


UARME+4 


DDC3 


IF 


43 BKPFIH TFR 


SrU 


one 3 


BD 


07D9 


JSR 


RES 


0DC8 


36 


06 


PSHU 


D 


oncA 


DC 


1A 


LDD 


DDBFR 


ODCC 


ED 


9F 0018 


STD 


cdxbfr: 


ODOO 


37 


06 


F'ULU 


D 


0DII2 


7E 


07A9 


JMP 


WARMS 



ODDS 


36 


311 


01iD7 


9E 


20 


ODD? 


D6 


i2 


OLiDB 


3A 




ODDC 


9F 


20 


OPDE 


37 


34 


ODEO 


39 





CHKSH 



PSHU 


B.XiY 


SAVE REGISTERS 


LDX 


DSBFR 


GET CURRENT CHECKSUM 


LDB 


TXTCHR 


AND THE CURRENT BYTE 


ABX 




GET THE SUM AND 


STX 


DSBFR 


TV^ SAVE IT 


FULU 


BrX.Y 


RESTORE REGISTERS 


RTS 




AND GO HOME 



■THIS ROUTINE UILL MOVE A BLOCK OF DATA TO ANOTHER 
•LOCATION. PASS THE BLOCK LENGTH (BYTES> IN DSBFRr 
•THE SOURCE ADDRESS IN DYBFRi AND THE DESTINATION 
•ADDRESS IN DUBFR, ALLOWANCE MADE FOR BUFFER OVERLAP. 

**«*«SETUP»»»** 



X.Y SAVE REGISTERS 

GET TWO ADDRESSES 
END Atr PRESS 
START ADDRESS 
GET * OF REPEATS 
AND SAVE IT 



ODEl 34 76 


MUBLK 


PSHS 


ApBrUi 


0L1E3 17 F9E3 




I.BSR 


GETADR 


0DE6 9F IE 




STX 


DUBFR 


ODES 109F IC 




STY 


DYBFR 


OriEB 17 FB63 




LBSR 


BABDR 


ODEE 9F 20 




STX 


DSBFR 
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Listing 1 fCon(inuedJ«»"»«i'0 it!***«« 

*flLLQW FOR FOSBIPLE BUFFER OVERLAP 



OI.FO 


nc 


IC 


0DF2 


93 


IE 


OIiF* 


27 


11 


ODFfi 


2£i 


14 


0DF8 


9E 


20 


ODFfl 


109E 


IC 


Ot'FIi 


DE 


IE 


OIIFF 


f-6 


M 


OEOl 


A7 


CO 


oe:o3 


30 


IF 


OE05 


26 


FB 


OE07 


35 


7i 


OE09 


7E 


OEiBO 



OEOC 


DC 


20 


OEOE 


D3 


IC 


OEIO 


JF 


02 


0E12 


DC 


20 


OEl't 


[13 


IE 


OElii 


IF 


03 


0E18 


9E 


20 


OEIA 


31 


3F 


OEIC 


AA 


A4 


OEIE 


33 


5F 


0E20 


A7 


C4 


0E22 


30 


IF 


0E2A 


26 


F* 


0E26 


20 


riF 



GET STftRT flCILRESS 
GET niSTflMCE BETUEEM BLOCttS 
SAME ADDRESS' UHY BOTHER? 
HOWE CODE FROH BOTTOM FIRST 

*NOTEI THIS MOUE ALLOWS UKUAHTEP CODE TO BE 
•OyERHftlTTEN. USE WITH CARE! 



LBD 


DYEFR 


SUBD 


DUBFR 


BED 


EXIT2 


BLT 


REy 



LDX 



HSBFR 



GET NUMBER OF BYTES TO MOVE 



Bl 



EXIT2 



LDY 


DYBFR 


ALSO START ADDRESS 


LDU 


DUBFR 


AND DESTINATION START 


LDA 


lY* 


LOAD ONE BYTE 


STA 


tU+ 


AND PUT IT DOUN 


LEAX 


-1.x 


COUNT THE OPERATIONS 


BNE 


Bl 


LOOP UNTIL DONE 


PULS 


AiD-U 


XtV RESTORE REGISTERS 


JHP 


EXITP 


AND RETURN TO 60 



KTKIS HOyE ALLOWS CODE TO BE OPENED UP TO INSERT 
*ONE OR MORE OP CODES FOR A PATCH. 



REV 



B2 



LDD 


DSBFR 


ADDD 


DYBFR 


TFR 


D.Y 


LBD 


DSBFR 


ADDD 


DUBFR 


TFR 


D.U 


LDX 


DSBFR 


LEAY 


-I>* 


LDA 


o.y 


LEAU 


-l.U 


STA 


OrU 


LEAX 


-J.X 


BNE 


B2 


BRA 


EXIT2 



OE74 


36 


36 


0E76 


9E 


tJO 


OETS 


96 


FB 


0C7A 


A^ 


80 


0E7C 


9F 


ae 


0E7E 


BD 


E3 


OEBO 


37 


36 


0E83 


39 





GET NUMBER OF BYTES TO MOUE 
MOUE POINTER TO BOTTOM OF BUFFER 
AND LOAD SOURCE POIHTER 
GET BYTE COUNT AGAIN 
COMPUTE DESTINATION BUFFER END 
AND LOAD DESTINATION POINTER 
ONE MORE TIME) 
POINT TO FIRST BYTE 
GET ONE BYTE 
POINT TO NEXT TARGET 
AND SMODT 
COUNT THE PASSES 
LOOP UNTIL DONE 
THEN BLOW THE JOINT 
*THIS ROUTINE SEARCHES FOR A SPECIFIED BYTE 
*PASSED IN TXTCHRt PASS THE STRING LENGTH TO 
*SEARCH IN DYBFR. AND THE BUFFER START ADDRESS 
«IM DSBFR. RECORD THE BYTE LOCATION IN 
«DSBFR. RETURN •FFFF IN DSBFR FOR TEST FAILURE. 

SAVE FOUR 
GET CHARACTER 
PUT IT UP SAFELY 

C'blkJT A SPACE 

THEN GET STRING PARAMETERS 

5AUE THE ADDRESS 

AND THE STRING LENGTH 

CHARACTER TO FIND 

AND THE START ADDRESS 

STRING LENGTH 

LOOK FOR IT 

GOT IT. SET POINTER 

NOT IT. COUNT IT AMYUAY 

LOOP UNTIL DONE 

NOT FOUND, SET A FLAG 

PLANT THE FLAG HERE 

SORT OUT MS BYTE 

PRINT MS BYTE OF ADDRESS 

DO THE SAME 

FDR THE REST 

RESTORE REGISTERS 

AND ASK FDR MORE 

POINT AT THE TARGET 

STUFF LOCftTION IN D 

CLEAN UP AND LEAUE 

*THIS ROUTINE LIGHTS THE CURSOR AND SAVES THE 
CHARACTER CURRENTLY POINTED TO. 

SAVE A 

GET THE CHARACTER POINTED TO 

AND SAUE IT. JUST IN CASE 

MAKE IT A GRAFHICi CHARACTER 

SO IT WILL SHOW UP 

GET A PACK 

no BACK 

*THIS ROUTINE WRITES TO THE DISPLAY BUFFER AND 
*IURNS ON THE CURSOR BY A CALL TO SHOW. PASS 
«THE CHARACTER TO BE DISPLAYED IN PARAM. 

SAUE REGISTERS 

GET PRESENT CURSOR LOCATION 

GET THE OUTPUT CHARACTER 

WRITE IT WITH ELECTRONS 

TELL THE NEW CURCOR LOCATION 

AND TURN ON THE CURSOR 

RETRIEVE THE REGISTERS, 

THEN RESUME OPERATION ,(;gjj„n„gjj 



0E28 


36 


36 


SRCHB 


PSHU 


a.b.XtY 


0E2A 


BD 


0661 




JSR 


BYTE 


0E2D 


97 


12 




STA 


TXTCHR 


0E2F 


BD 


06BD 




JSR 


OUTS 


oe32 


BIr 


07C9 




JSR 


GETADR 


0E35 


109f 


20 




STY 


DSBFR 


0EJ8 


9F 


IC 




STX 


DYPFR 


0k3A 


96 


12 




LDA 


TXTCHR 


0E3C 


9E 


20 




LDX 


DSBFR 


0E3e 


109E 


IC 




LDY 


DYBFR 


0E41 


Al 


60 


CSl 


CMPA 


,X+ 


0E43 


27 


18 




BEQ 


CS2 


0E45 


31 


3F 




LEAV 


-l.Y 


0E47 


2i 


F8 




BNE 


CSl 


0E49 


cc 


FFFF 




LDD 


• «-I 


0F4C 


DD 


20 


SAVFLG 


STD 


DSBFR 


oe4E 


?7 


FB 




STA 


PARAM 


0E50 


ED 


04 A E 


SHOW IT 


JSR 


OUTHEX 


0E53 


D7 


FB 




STE 


PARAM 


0ES5 


Bl' 


06AE 




JSR 


OUTHEX 


0E5S 


37 


36 


EXITl 


PULU 


A.B.X.Y 


0E5A 


7E 


0D34 




JMP 


IN2 


0E511 


30 


IF 


CS2 


LEAX 


-I.X 


0E5F 


IF 


10 




TFR 


X.D 


0E61 


20 


E9 




BRA 


SAUFLC 



0E63 36 


02 


SHOW 


PSHU 


A 


0565 fi6 


9F 008B 




LDA 


CCURPTR3 


0E69 97 


!0 




STA 


ipF'lch 


0E6B GA 


BF 




ORA 


ttSF 


0E6D A7 


9F O0B8 




STA 


ceURPTRI 


0E71 37 


02 




FULU 


A 


OE73 39 






RTE 





PRTSCN 


PSHU 


A.B.X.Y 




LDX 


CURPTR 




LDA 


PARAM 




STA 


.X* 




STX 


CURPTR 




BSR 


SHOW 




PULU 


A.B'X.Y 




RTS 





clear the screen, respectively. These 
features are available from CBUG, but 
not in the same form. 

This extension of CBUG operates 
very much like CBUG, except that it is 
entered via a "J" command from 
CBUG, and some of the routines 
bounce back after one pass. Here's a 
brief summary: 

BKP (Breakpoint roiitinel, entered from 
CBUGP via "B": Sets up the break- 
point and then bounces back to CBUG 
and lets CBUG enter the routine under 
test. Entry form; B XXXX, where XXXX 
is the hex address of the breakpoint. 

MVBLK: Allows the program code to be 
sliced down the middle to insert any 
number of bytes of missing code, or 
closed up to delete any number of bytes 
of superfluous code. Entry form: P 
XXXX YYYY ZZZZ, where XXXX is the 
address of the first byte to be moved, 
YYYY is the target location for that 
byte, and ZZZZ is the number of bytes 
to be moved. In the latter case, if you 
need to open up a 200-byte program to 
insert new code immediately after the 
50th byte, (convert numbers to hex, 
assuming the program begins at 1000] 
then XXXX = 1033 and ZZZZ = 0032. 
If the needed patch is three bytes long, 
then YYYY = 1035. After execution of 
one complete move, MVBLK returns to 
CBUG. 

SRCHB: Searches for any single-byte 
value and reports the location if found, 
or FFFF, if not found. Enter from 
CBUGP using S XX YYYY ZZZZ, 
where XX is the value sought, YYYY is 
the address where to start searching, 
and ZZZZ is the number of bytes to 
search. Returns to CBUGP for further 
searches. 

"M" command: Returns to CBUG, 



CBUG — An Assembly Language 
Monitor foi the Color Computer 

One of the very first pieces of assembly 
language software available for the 
TRS-SOC'"'^ Color Computer was 
CBUG®, sold for $29,95 by The Micro 
Works, P.O. Box 1110, Del Mar CA 
92014. This we 11 -documented, assem- 
bly language monitor has a number of 
excellent and useful features, especially 
for those who wish to preserve the 
essential character of the Color Com- 
puter and still learn about assembly 
language programming on Motorola's 
"super" 8-bil processor, the MC6809. 
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MICRObits 



Deadline foi MICRObits: 20th of sec- 
ond month before publication; i.e., 
March 20th foi May issue. Send type- 
written copy with 525 per insertion. 
('Subscribers; first ad at $10.) 



OSI Savings/Loan Software 

Calculates payment schedule for any 
conventional loan. Computes interest, 
principle, and total paid, and amount 
of principle remaining after any 
number of loan payments. Calculates 
savings over time with single or 
periodic deposits. Very flexible. Menu 
driven. Cassette $10.00. 

Peter Bealo 

4 Lancelot Ct. #17 

Salem, NH 03079 



HTS KIM/AIM/OSI 
C1PmC-20 Products 

Geneial Expansion Board 
Construction Manual documents two 
designs, each containing RAM, 
EPROM, ports. Each board occupies a 
switch-selectable 8K block of 
memory. Wiring details given for 
2K/4K EPROMs, 6522/6531/6821 
ports, 2114L/61I6 static RAMs. 
Manual — $10. Catalog — free. 

Hunter Technical Services 

P.O. Box 359 

Elm Grove, WI 53122 

(414) 784-3083 



COMPendlum 

The only monthly guide to 20 -h 
current microcomputer magazines. 
Every article, editorial, 
hard ware /software evaluation 
described. Listed by computer type, 
application. Copiously indexed. 
Subscription includes Annual 
Reference. Helps pinpoint useful 
information; perfect if you can't afford 
20 subscriptions. Sample ($1.50); 
subscription ($18]. 

Epicurious 
P.O. Box 129 

Lincolndaie, NY 10540 



(Continued) 



Usting 1 


(Continued) «this 


ROUTINE 


CLEARS THE SCREEN AND SETS THE 








♦CURSOR AT THE TOP OF 


THE SCREEN. 


0EB3 


3A 


32 


CLRSC 


PSHU 


ArXrY 


SAVE THREE 


0Ee5 


8E 


05FF 




LBX 


tSCRENl 


TAIL END CHARLIE 


OEBS 


108E 0200 




LBY 


• »200 


NUMBER OF DISPLAY CELLS 


OESC 


66 


60 




LDn 


ti60 


SCREEN BLANK CHARACTER 


OEBE 


ft? 


S2 


OUTSC 


STA 


1-X 


BLANK THE CELLS 


0E9O 


31 


3F 




LEAY 


-IrY 


AND COUNT THEM 


0EP2 


26 


FA 




BHE 


OUTSC 


SPIN UNTIL DONE 


0E94 


9F 


SB 




STX 


CURPTR 


REMEMBER THE CURSOR LOCATION 


0E96 


BD 


CB 




BSft 


SHDU 


LIGHT THE CURSOR 


OE?e 


37 


32 




PtILU 


AtXry 


GET 'EM BACK 


0E9S 


39 






RTS 




DO THE NEXT MAGIC TRICK 








«A RESEHRCH PROGRAM TO 


MAP KEYBOARD CODES. 








*WARNING — CftLL IT DNLl" 


FROM CBUGP! ! 


0E9B 


36 


36 


KVTST 


PSHU 


AiBf Xf r 




0E9II 


BI' 


067F 




J BR 


PCRLF 


RESET THE DISPLAY 


OEflO 


BII 


061S 


RE Alt 


JSR 


ENTRY 


GET A KEY 


0EA3 


01 


5E 




CMfA 


#»5E 


TEST FOR A KNOWN ONE 


OEftS 


27 


OD 




BED 


ST0P2 


ANB USE IT TO ABORT 


0EA7 


SD 


10 




BSR 


URT 


OTHERWISE. OUTPUT TO SCREEN 


0Efl9 


BD 


06 BD 




JER 


OUTS 


PRINT A SPACE 


OEflC 


BIi 


0627 




JSR 


HEX 


PRINT HEX UALUE OF CHARACTER 


OEBF 


BII 


06 7F 




JSR 


FCRLF 


RESET THE DISPLAY 


0Ee2 


20 


EC 




BRA 


READ 


THE 60 GET ANOTHER KEY 


0ES4 


37 


36 


ST0F2 


PULU 


A.B.XiY 


GET -EM BACK 


0EB6 


7E 


OB 31 




J«P 


IN2 


MAMA IS CALLING! 


0EB9 


97 


FB 


URT 


STA 


PARAM 


SAUE THE CHARACTER 


OEBB 


GB 


B7 




ESR 


PRTSCN 


AND GO PRINT IT 


OEBD 


39 






RTS 




RETURN TO THE BOSS 








«»**»TEXT FOR 


OOPS MESSAGE***** 


OEBE 


4E 


4F 51 20 


HSDl 


FCC 


-NOT IMPLEMENTED' 


0EC2 


49 


IB 50 1C 










occs 


45 


4B 15 IE 










OECA 


ZiA 


15 44 










OECIr 


00 






FCB 





DELIMITER 








*****TEXT FOR 


PROMPT***** 


0£CE 


OP 


OA 


XF-MPT 


FCB 


tO,«A 


RESET THE DISPLAY 


OEDO 


13 


42 55 47 




FCC 


'CBUGP 


' - PROMPT 


OEl'A 


50 


20 3F 










OEpy 


20 






FCB 


i20 


AND A SPACE 


OEl'B 


00 






FCB 





DELIMITER 


OECi? 


0000 




FBB 





DELIMITER 










END 












kbkp: 


COPYRIGHT 1981 


BY RALPH TEHHY 


Listing 2 




»(<eFEREMCE: CBUG. COFTRIGHT 1981 BY | 








*THE MICRO UORKSt INC 


■ 








*«»**REFERENCES FROM 


C6UG***** 








**(0TE: 


CHECK 


FHEEE LOCATIONS WITH THE yERSION OF 








*CBU6 


THIS EXTENSION 


JILL BE USED UITH^ 






0088 


CURF'TR 


EOU 


*e8 


CURSOR POINTER 






061E 


3URIT 


EQU 


»61E 


ENTRY FOR OUTEY 






0651 


BAtiPR 


EQU 


»651 


READ PINARY ABDRESS 






077II 


HSTART 


■EOU 


«770 


HARD START ENTRY 






07A9 


UftRMS 


EQU 


»7A9 


WARM START ENTRY 






07D9 


REG 


EQU 


«7Ii9 


PRINT STACK 








«»«««EDUATe5 ANCi BUFFER DEFINITIONS FOR BKftt*** 


0030 








ORG 


*0030 




0O3O oooo 




CODE 


FOB 





LOCATION FOR CODE AT 














PftEAKPOINT 


0032 0000 




PNTR 


FOB 





LOCATION OF BREAKPOINT 






0i03 


StJI2 


EOU 


«103 


VECTOR FOR Syi2 








**«««REFERENCE TO TRSBOC ROM***** 






A?2B 


CLS 


ESU 


l(i92S 


BASIC CLS COMMAND 








*THIB 


ROUTINE 


IMPLEMENTS A BREAKPOINT ROUTINE. | 








*AFTER 


ENTRYr 


IT WILL 


fROHPT FOR THE BREAKPOINT 








*ftIiDRESS UITH 


A •?'. 


THEN RETURN TO CPUG FOR 








♦FURTHER IWSTRUCTIONS 




OEEO 








ORG 


• EEO 










*ENT£R 


HERE FROM CEiUG 


USING -J' COMMAND 


OEEO 31 


10 


BKF 


PSHS 


U 


SAUE ceuG ENUIRDNMENT 


0EE2 36 


36 




PSHU 


A.B.X.V SflUE REGISTERS (Continuedl 
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Keystroke 

G 

R 

M 1234 

I 1234 2345 67 

T 0123 1234 2345 

] 1234 

C 

S 1234 2345 1357 



B 1200 X 

L 

$ 1234 

.12345 

POOOO 

U 1234 2345 

D 



AU 

X 

R 



Command Description 
Returns command to the calling program. 
Displays register list. 

For memory examine and change, beginning at $1234. 
Inserts $67 in memory from $1234 to $2345. 
Transfers block of memory from $0123 through $1234 to 
new location beginning at $2345. 
Jumps to user machine language subroutine at $1234. 
Changes register list. 

MYFILE creates a machine language file on cassette tape, 
recording the code which appears between addresses 
$1234 and $2345; $1357 is the program entry point. 
Sets baud rate. X = C or P specifies the configuration of 
the printer port. 
Loads hex data to memory. 
Converts hex to decimal. 
Converts decimal to hex. 
Moves display page. 

Uploads, Transmits data to the screen and to the com- 
munications port. 

Downloads. Data can be received from conununications 
port. 

Takes over SWI. Until this command is executed, the 
6809 SWI instruction will cause undefined operation. 
After using this command, substitution of the code for 
SWI |$3F| for op-codes in a program will cause a break 
which returns control to CBUG. 

Auto mode. After the baud rate has been set and this 
command is entered, the computer emulates an intelli- 
gent terminal coimected to a host system. 
Terminal mode. This command causes the computer to 
emulate a CRT terminal. 
Reset; causes a return to BASIC. 



Listing 2 (Continued) 



OEEA BE 
0EE7 a-i 
OEE? A7 
OEEB CC 
OEEE ED 
OEFO Bi 
0EF2 BI- 
0EF4 86 
0EF6 BD 
OEFa BD 
OEFB 9F 
OEFD IF 

OEFF en 

OFOl IF 

0F03 eii 

0F05 EC 

OF 09 DD 
OFOfi CC 
OFOE EH 
OF 12 fV 
0F15 37 
0F17 7E 
OFlft IF 
OFIC PP 
OFIF 36 
0F21 DC 
0F23 ED 
0F37 37 
0F29 7E 
0F2C 36 
0F2E 9E 
0F30 ft? 
0F32 9F 
0F34 37 
0F3i 39 
OF37 0000 



0J03 

7E 

80 

OFlfl 

81 

3F 

38 

60 

34 

0651 

32 

10 

2B 

99 

27 

9F 0032 

30 

103F 

9F 0032 

A928 

36 

07ftri 

43 

07D9 

06 

30 

9F 0032 

06 

0787 

36 

88 

80 

88 

36 



CBUG is available in a tape-based 
version, which loads at the start of the 
BASIC workspace ($0600), and a 2K 
ROM, which occupies either the Color 
Computer's socket for Advanced Color 
BASIC [addressed at $9000), or installed 
in a modified program pack (addressed 
at $C00O). It is apparent that the pro- 
gram's flexibility of location stems 
from the fact that it is written entirely 
in position-independent code. Since the 
monitor is completely documented, in- 
cluding a we 11- commented source list- 
ing, a detailed study of the Owner's 
Manual constitutes an excellent self- 
taught course in programming the 6809. 



The adjacent list of commands pro- 
vides an idea of the capability of the 
monitor. 



MCftO 



LDX 


«SUI2 


GET A POINTER 


LDA 


*i7E 


JUMP OP CODE 


STfl 


fX+ 


AND BUILD A JUMP 


LDD 


IBKPFIN 


TO THIS ROUTIHE 


STD 


.X+ + 


WITH THIS WECTOR 


LDA 


*'? 


GET THE PROHPT 


B5R 


UfiT 


AND URITE IT I'OUN 


LDA 


**60 


GET A SPACE CHARACTER 


BSR 


UfiT 


THEN PRINT IT 


JSR 


BADDR 


GET AN ADDRESS 


STX 


P«TR 


SAUE THE ADDRESS 


TFR 


XiD 


HOVE IT HERE, TOO 


BSR 


URT 


PRINT CONTENTS OF "A" REG 


TFR 


BtA 


SHUFFLE AND THEN 


BSR 


URT 


URITE CONTENTS OF "6' REG 


LDD 


CPNTR] 


GET THE BREAKPOINT CODE 


STO 


CODE 


AND SAIJE IT 


LDD 


*«103F 


STUFF THE EUI2 OPCODE 


STD 


tPNTR3 


HERE TO APPLY THE BRAKES 


JSR 


CLS 


ERASE THE DISPLAY 


PULU 


AiBrXTY 


GET 'EM BACK 


J MP 


UARHS+4 


AND RETURN TO MONITOR 


BKPFIN TFR 


S.U 


SAVE HARDWARE STACK POINTER 


JSR 


REG 


PRINT THE STACK 


PSHU 


D 


SAVE D 


LDP 


CODE 


RETRIEVE BREAKPOINT CODE 


STD 


CPWTRJ 


AND SEND IT HOKE 


F-ULU 


D 


GET D BACK 


JHF 


HSTART+IO 


RETURN TO HONITQR 


WRT PSHU 


A.BiXiT 


BAfE REGISTERS 


LDX 


CURPTR 


GET PRESENT CURSOR LOCATION 


STft 


pX+ 


PRINT IT OUT 


STX 


CURPTR 


AND SAVE NEU LOCATION 


PULU 


AiB.XrY 


GET 'EM BACK 


RTS 




AMD RESUME OPERATION 


FOB 





DELIMITER 


END 







MICRObltS (continued) 



OS! Superboard 
Cabinet and Accessories 

Pre-cut pine cabinet kit $27.95 ppd; 
RS-232 interface kit $9.95 ppd; 600 
baud/band kit $8.95 ppd., complete 
with hardware and well-illustrated 
instruction sets. Free catalog of 
software, hardware, Molex, joysticks, 
cassettes, kits and more. 

Dee Products 

Department M 

150 Birchwood Road 

Lake Marion, IL 60110 



SYM-1 Hardware and Software 

Expand SYM's RAM and ROM with 
W7AAY boards. Leam how to add 
disks and buiid S-100 interface. 
Software allows use of RAE to create 
and edit BASIC programs and to 
disassemble programs and data to RAE 
files. SASE for details. 

Blalock and Associates 

P.O. Box 39356 

Phoenix, AZ 85069 

(602) 993-4604 
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APPLE cp/ivr 



Now there is a Rational alternative 

Computer Data Services 




Announces the 



U-Z80 



{Imported from England) 



.® 



The U-Z80 is fully compatible with all Softcard software, 



Wordstar® 
SuperCalc ® 
dBase II® 



AccountingPIus ® 
Spellguard ® 
/vUcrosoft BASIC 



Why pay more? 



Dealer Inquiries Invited 



and much more! 

CDS 
GZ80 



$195 



a-Z80$195 
Shipping (GS) $3 
(foreign, add $10) 

One year Warranty 






VISA 



Computer Data Services 
P.O. Box 696 
Amherst, MH 03031 
(603) 673-7375 



Apple is a trademark 
of Apple computer 
Softcard is a trademark 
of Microsoft 
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Multiprecision Addition — 

A Comparison of 6809 and 

6502 Programming 



by Gregory Walker and Tom Whiteside 



The authors use 32-bit addition 
routines to demonstrate several 
advantages of programming the 
MC6809 over the 6502. The final 
routines are designed to be 
called as subroutines from 
another program. 

Much attention has focused recently on 
switching from the 6502 to the 
MC6809. Since the MC6809 is archi- 
tecturally similar (and, we believe, 
superior] to the 6502, the transition is 
both easy and worth the effort. Robert 
Tripp's four-part series "It's Time to 
Stop Dreaming" (June, fuly, August, 
September issues of MICRO) was a 
good overview of the similarities and 
differences of the 6502 and the 
MC6809. In this article, we will carry 
the description further with some con- 
crete programming examples. Every at- 
tempt was made to squeeze every bit of 
performance out of the 6502 in these 
comparison runs. Less effort was needed 
for the MC6809 since its 16-bit regis- 
ters and powerful instructions and 
addressing modes make "trickery" 
unnecessary |but unfortunately still 
possible) . 

A 32-bit addition subroutine was 
chosen because providing multi- 
precision arithmetic capability is a 
common problem on eight-bit micro- 
computers. Like the byte-move prob- 
lem, it can be solved in several different 
ways by trading off between code size, 
execution speed, and generality. We 
will present a 32-bit addition sub- 
routine programmed in two different 
ways and see how our two processors 
compare. 

It is often possible to trade off effi- 
ciency for generality in writing a 
subroutine. It is necessary to keep in 
mind how a subroutine will be called 
by the larger system. One major source 
of errors in large assembly language 



programs comes from destroying the 
contents of processor registers. We 
have added the restriction that these 
subroutines must leave all processor 
registers imchanged, but an exception 
is made in the case of the condition 
code register. The condition flag 
register is not preserved, so that the 
carry flag may reflect the result of the 
addition. 



Figure 1 shows a 6502 program that 
adds two 32-bit numbers together. The 
numbers and result are stored at fixed 
locations on the zero page. The bytes 
for each number are stored in the same 
order as 6502 addresses, least signifi- 
cant byte first. The actual addition is 
the fastest that can be written: each 
consecutive byte is added by a separate 
set of in-line instructions. 



Figure 1: 6502 proBram to add 32-bll numbers in-line. (Time = 63 cycles.) 
SAMPLE SETUP FOR ONE OPERAND FOR 32-BIT ADD ON ZERO PAGE 



LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 



OPRl 
Al 
OPRl + 1 

M + 1 
OPRl +2 
Al+2 
OPRl +3 

Al+3 



[SIZ 
2 
2 
2 
2 
2 
2 
2 
2 



TIM| 
3 
3 
3 
3 
3 
3 
3 
3 



MOVE ALL FOUR BYTES OF 
OPERAND "OPRl" INTO 
SIMULATED 32-BIT 
REGISTER "Al" 



16 24 



CYCLES 



6502 ROUTINE TO ADD 32-BlT NUMBERS WITH ADDENDS IN ZERO PAGE 
AND ALL CODE IN-LINE 







(SIZ 


TIM| 




ADD32 EQU 
PHA 


■ 


1 


3 


SAVE A-REGISTER 


CLC 
LDA 


Al 


1 

2 


2 

4 


ADD LEAST-SIGNIFICANT 


ADC 


A2 


2 


4 


PAIR OF BYTES 


STA 
LDA 


RESULT 
Al + 1 


2 
2 


4 

4 


ADD SECOND PAIR OF 


ADC 


A2+1 


2 


4 


BYTES 


STA 
LDA 


RESULT +1 
Al + 2 


2 
2 


4 
4 


ADD THIRD PAIR OF 


ADC 


A2 + 2 


2 


4 


BYTES 


STA 
LDA 


RESULT + 2 
Al+3 


2 
2 


4 
4 


ADD MOST-SIGNIFICANT 


ADC 


A2 + 3 


2 


4 


PAIR OF BYTES 


STA 
PLA 


RESULT +3 


2 
1 


4 
4 


RESTORE A-REGISTER 


RTS 




1 


6 








28 


63 


CYCLES 
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Figure 2 shows the coiresponding 
MC6809 subroutine. Many of the 
MC6809 instructions should be 
familiar to 6502 programmers. In 
reading the MC6809 program, note that 
the MC6809 stores its muhi-precision 
values in the opposite order from the 
6502: the most- significant byte is 
stored in the lower memory address. 

The MC6809 performs the addition 
in two 16-bit chunks. Two instructions 
are used to add the most- significant 
16-bits because the MC6809 lacks a 
16-hit add-with- carry instruction. The 
final instruction pulls the old contents 
of the D accumulator and the program 
counter from the stack, which conven- 
iently restores the processor state and 
returns from the subroutine in one fell 
swoop. 

We can see from figures 1 and 2 that 
the MC6809 subroutine is both smaller 
and faster than the 6502 version. Each 
single MC6809 instruction tends to re- 
quire more bytes and more machine 
cycles than a similar 6502 instruction, 
but the more powerful MC6809 in- 
struction set allows the problem to be 
solved with fewer instructions overall. 

As we said before, a subroutine ex- 
ists within a larger system. From a 
systems point of view, the above two 
subroutines suffer several problems. 
Most important is the use of fixed 
storage on the direct page. In essence, 
the locations labelled Al, A2, and 
RESULT, are simulated 32-bit registers 
that the 6502 and MC6809 both lack. 



These addition routines operate 
very quickly, but a significant amount 
of time is needed to set up the operand 
values before each subroutine call. Pour 
loads and four stores are required just to 
move one of the values into a simulated 
register. 

A second problem is that these 
routines cannot easily be adapted to 
solve other, similar problems. A 
general multi-precision addition sub- 
routine would be written using an 
iterative loop, so that different length 
operands could be handled just by 
changing the loop counter. 

Figure 3 shows a 6502 subroutine 
that answers both these problems. It 
uses a loop to add the consecutive bytes 
together and it uses indirect addressing 
to allow operands to reside anywhere in 
the 6502's address space. The Y register 
acts as the loop counter and as an index 
into the multi-precision operands. It is 



FIgura 2: 6909 program to add 32-btt numbers ln-lln« on the direct page. 
(Time = 50 cycles.) 

SAMPLE OPERAND SET-UP FOR 32-BIT ADD ON DIRECT PAGE 







(SIZ 


TIM] 




LDD 


OPRl 


2 


5 


MOVE FOUR BYTES OF 


STD 


Al 


2 


5 


"OPRl" INTO SIMULATED 


LDD 


OPRl +2 


2 


5 


32-BIT REGISTER "Al" 


STD 


Al + 2 


2 


5 





20 



CYCLES 



MC6809 ROUTINE TO ADD 32-BIT NUMBERS WITH ADDENDS IN ZERO PAGE 
AND ALL CODE tN-LINE 



ADD32 







|SIZ 


TIM) 


EQU 


■ 






PSHS 


D 


2 


7 


LDD 


Al + 2 


2 


5 


ADDD 


A2 + 2 


2 


6 


STD 


RESULT +2 


2 


5 


LDD 


Al 


2 


5 


ADCB 


A2 + 1 


2 


4 


ADCA 


A2 


2 


4 


STD 


RESULT 


2 


5 


PULS 


D, PC 


2 


9 






18 


50 



SAVE D-ACCUMULATOR 
ADD LEAST-SIGNIFICANT 
16-BrT QUANTITIES 

ADD MOST-SIGNIFICANT 
16-BIT QUANTITIES 



RESTORE D AND RETURN 



CYCLES 



initialized with a value of 3, which 
causes the loop to be executed four 
times. Since the operands are stored 
most-significant byte first, the index is 
a positive number which is decre- 
mented to zero. Unfortunately, this 
usage is not consistent with the order 
of address storage on the 6502. It was 
forced on us because the 6502 does not 
have an instruction that causes a 
branch when a negative index is in- 
cremented through zero. 



This subroutine is somewhat 
shorter than the previous 6502 routine, 
hut requires almost twice the execu- 
tion time. The decrease in set-up time 
needed before calling the subroutine 
partially compensates for this extra 
time. In this case it is only necessary to 
initialize three 16-bit pointers on the 
zero page, instead of initializing three 
32-bit operands. 

This subroutine provides a more 
general solution to the problem of 
multi-precision arithmetic. It is easily 
modified to use operands of different 
sizes by changing the loop count. Even 
the calling sequence, manipulating 
pointers as it does, would not have to 
be changed for different length 
operands. 



Figure 4 shows the corresponding 
MC6809 program. Here we use the 
MC6809's 16-bit index reigsters to hold 
pointers to the operands. Each byte of 



the operands is added in the 8-bit A ac- 
cumulator, while the B acciunulator 
serves as a loop counter and index into 
the operands. 

Once again, the MC6809 program is 
smaller in size and executes faster than 
the equivalent 6502 program. The main 
advantage of the MC6809 proves to be 
its 16-bit-Iong index registers and the 
instructions that manipulate 1 6-bit 
data. They remove the extra memory 
cycles needed for indirect addressing on 
the 6502 and greatly simplify the pro- 
grammer's task. The MC6809 handles 
address calculations as easily as the 
6502 handles calculations with eight- 
bit integers. 

Conclusion 

In this article we have used actual 
programming examples to compare the 
6502 and the MC6809 in solving real- 
world problems. The MC6809 out- 
performs the 6502 in this and nearly 
every other application. 

While speed of execution and pro- 
gram size are always important 
measures, we have also tried to show 
ways that the MC6809 eases the task of 
programming. In particular, we have 
seen that a major limitation of the 6502 
is its dependence upon zero-page ad- 
dressing. As programs increase in com- 
plexity, there is an increased demand 
for the limited zero-page space. Com- 
plex 6502 systems such as disk oper- 
ating systems and high level languages 
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compete heavily for zeio-page loca- 
tions. Bookkeeping becomes necessary 
to track which routines clobber which 
zero-page variables, and it becomes 
more difficult to control routine "in- 
teraction" through the zero page. 

Byte efficiency and speed are reduced 
as it becomes necessary to reinitialize 
"temporaries" and to use absolute ad- 
dessing. With the MC6809's 16-bit in- 
dex reigsters, there is no zero-page de- 
mand for storing indirect pointers. 
Furthermore, the MC6809 makes stor- 
ing temporary vaiiables on the stack 
easy and efficient so there is less reason 
to use zero-page space. Finally, the 
MC6809 has a direct page register. 
Even if the zero page does clog up, it is 
easy to switch to another page in 
memory. 

We beleive the MC6809 is a worthy 
successor to the 6502. Applications 
that used the 6502 will find a new 
vitality on the MC6809. 
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Figure 3: 6502 program to add 32-b)t numbers with loop and Indirection. 
(Time = (21*4) + 28 = 84 + 28 = 112 cycles.) 

CALLING SEQUENCE FOR 6502 IN DIRECT- ADDRESSING ADDITION ROUTINE 







|SIZ 


TIM| 




LDA 


#OPRl_L 


2 


2 


PUT POINTER TO FIRST 


STA 


Al 


2 


3 


OPERAND INTO Al ON 


LDA 


#OPRl_H 


2 


2 


ZERO PAGE 


STA 


Al-hl 


1 


3 




LDA 


unPTf) I. 


2 


2 


PUT POINTER TO SECOND 


STA 


A2 


2 


3 


OPERAND INTO A2 ON 


LDA 


#OPRl_H 


2 


2 


ZERO PAGE 


STA 


A2-I-1 


2 


3 




LDA 


*RSLT_L 


2 


2 


PUT POINTER TO RESULT 


STA 


RSLT 


2 


3 


INTO RSLT ON ZERO PAC 


LDA 


i!'RSLT__H 


2 


2 




STA 


RSLT -1-1 


2 


3 




TSSi 


ADD32 


3 


6 


CALL 32-BIT ADD 
SUBROUTINE 



27 36 



CYCLES 



6502 SUBROUTINE TO ADD 32-BIT NUMBERS WITH A LOOP AND POINTERS 
TO OPERANDS ON ZERO PAGE 



(SIZ TIM] 



ADD32 EQU 
PHA 
TYA 
PHA 
LDY 



#3 





CLC 




1 


2 


LI 


LDA 


|A1), Y 


2 


5 




ADC 


|A2|, Y 


2 


5 




STA 


(RESULT], Y 


2 


6 




DEY 




J 


2 




BPL 


LI 


3 


3 




PLA 




1 


4 




TAY 




1 


2 




PLA 




1 


4 




RTS 




1 
20 


6 



SAVE A AND Y 
REGISTERS 

LOOP COUNT-1 AND INDEX 
IN Y 

LOOP: GET OPERAND BYTE 
ADD OPERAND BYTE 
STORE RESULT BYTE 
DECREMENT LOOP INDEX 
LOOP UNTIL ZERO COUNT 

RESTORE A AND Y REGISTERS 



Figure 4: 6809 add of 32-blt numbers In byte-wise loop. (Time = (20*4) + 21 = 80 + 21 = 101 cycles.) 







(SIZ 


Tlh 


LEAX 


A1,PCR 


3 


b 


LEAY 


A2,PCR 


3 


b 


LEAU 


RSLT,PCR 


3 


b 


LBSR 


ADD32 


3 


y 



ADD32 



LI 



EQU 


* 






PSHS 


D 


2 


/ 


LDB 


#3 


2 


2 


ANDCC 


*$FE 


2 


a 


LDA 


B, X 


2 


b 


ADCA 


B, Y 


2 


h 


STA 


B, U 


2 


5 


DECB 




1 


2 


BGE 


LI 


2 


3 


PULS 


D, PC 


2 


9 



MC6809 CALLING SEQUENCE FOR 32-BIT ADD 



ADDRESS OF Al INTO X INDEX REGISTER 
ADDRESS OF A2 INTO Y INDEX REGISTER 
ADDRESS OF RSLT INTO U INDEX REGISTER 
CALL SUBROUTINE ADD32 



MC6809 ADD OF 32-BlT NUMBERS USING A LOOP 

[SIZ TIM) 

SAVE THE D ACCUMULATOR 

INITIAL INDEX AND COUNT-1 IN B 

CLEAR CARRY BIT 

LOOP; GET OPERAND BYTEIINDEXED) 
ADD SECOND OPERAND BYTE 
STORE RESULT, INDEXED 
DECREMENT LOOP COUNT 
LOOP UNTIL COUNT IS NEGATIVE 

RESTORE D AND RETURN 

17 



MCftO 
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R. lyOBBS lOURNAL 

For Users of Small Computer Systems 




Each issue includes: 

• valuable software tools 

• algorithms & problem solving 

• industry news 

• important product reviews 

With in depth coverage of: 

• telecommunications 

• systems programming 

• language development 

• machine independent programs 

and much, much more! 



Yes! Please enter my subscription for 

D 1 yr. (12 issues) $25 D 2 yrs. $47 (save $13 off newsstand) 
D Please bill me D I enclose check/money order 

Name 



T4 



Address 
City 



.State. 



.Zip_ 



Are you ready? 

DDJ, the world's foremost micro- 
computer publication, has been work- 
ing for years to prepare its readers to 
be innovators, to lead the wave of 
breakthroughs in our changing tech- 
nology. 

Every issue of Dr. Dobb's Journal 
helps one to understand the nuts and 
bolts of smaU computer systems. We 
offer entire listings of valuable soft- 
ware: our pages have included com- 
pilers, cross-assemblers, editors, new 
languages, hardware interfaces and 
more — usually before anyone else 
thinks of them! 

Even more 
important! 

As valuable and significant as all 
those things are, there is an even great- 
er reason for you to join forces with 
DDJ. That is the keen, responsive 
readership. Our subscribers share in- 
sights, correspond, and contribute to 
one another's work, more than any 
other group we know. They treat 
Dr. Dobb's Journal as a "hands-on" 
publication. 

This warm cooperation has done 
more to refine software products, and 
generally to advance the state of 
microcomputer technology, than per- 
haps any other resource. And it is 
available to you through our pages! 

For the straight 
Facts . . . 

If you are a serious computing 
professional or enthusiast, then you 
should take a very close look at what 
DDJ offers you. We've been on the 
cutting edge since 1976. 



FLEX: An Operating System 

for the 6809 



by Dale Puckett 



FLEX is a widely supported 
operating system for 6800- and 
6809-ba5ed microcoinputers. Its 
history, features, and 
applications are discussed. 

I was shocked, yet pleasantly surprised 
last month while reading a journal that 
reports only news about the SS-50 bus. 
There was an advertisement for a new 
plug-in board. Nothing unusual, but 
this hoard was designed to plug into an 
Apple. Why would any company run an 
ad for an Apple board in the flagship 
publication of the 68XX family? 

The advertisement for the EXCEL-9 
made sense when I read on. The board 
uses a 6809 microprocessor and has its 
own monitor. It lets the Apple owner 
switch between the 6809 or 6502 from 
either machine language or BASIC 
programs. 

Its hardware features were inter- 
esting too — printer spooling, multi- 
tasking, 64K of RAM, programmable 
timers, etc. — but it was the software 
side of the advertisement that really 
caught my eye. 

Software Comes First 

The ad's first selling point, listed 
above all of the hardware details, read: 
"EXCEL-9 FLEX, a famous DOS, 
Assembler and Editor included." Later 
in the list it mentioned that TSC 6809 
BASIC, Extended BASIC, Precompiler, 
Sort/Merge, etc., were coming soon. 
As an extra selling point, ESD Labs 
Co., LTD of Mission Hills, California, 
the board's manufacturer, had included 
the FLEX DOS in the price of the board. 

Although the EXCEL-9 isn't the 
subject of this article, it's appearance 
Spurred me to do some additional 
research. Looking through the ads in a 
recent issue of MICRO, I noticed 
several other pro-FLEX movements. 



The Computerist of Chelmsford, Mass- 
achusetts, was offering FLEXI Plus, a 
6809-based single board micro- 
computer. It, too, runs under TSC's 
FLEX. The same company was also 
advertising FOCUS, a 6809-based 
micro with commercial quality key- 
board, dual double-sided, double- 
density disks with more than 640K of 
storage on line, and memory-mapped 
video featuring bit-mapped graphics, 
user-definable character sets, reverse 
video, etc. Its operating system? FLEX. 

Stellation Two was offering a plug- 
in board for the Apple called The Mill. 
It gives you a 6809 microprocessor with 
multi-tasking and multi-user capability, 
Microware of Des Moines, Iowa, is 
busy installing OS-9 on this board. I 
believe that it will only be a matter of 
time before someone brings FLEX up on 
The Mill. 

Owners of the Radio Shack Color 
Computer, which already sports a 
6809E microprocessor, will soon be 
able to run the FLEX operating system. 
Frank Hogg Labs of Syracuse, New 
York, has it on the market now. This 
version runs on the standard Radio 
Shack controller so Color Computer 
owners can have the best of both 
worlds; fantastic color graphics made 
possible by Microsoft's Extended Color 
BASIC, and the ever-growing library of 
sophisticated systems and applications 
software written to mn under the FLEX 
operating system. 

Ability to Run on Many Machines 
Pays Off 

All of this hardware information 
makes me stop and think. How can 
these manufacturers offer new pro- 
cessors and operating systems for 
microcomputers that have been around 
for several years — machines that 
already have their own established 
operating systems and hundreds of 
satisfied users? 



In an attempt to answer that ques- 
tion, this article will look at FLEX from 
Technical Systems Consultants, Inc., 
[TCS| of Lafayette, Indiana, in great 
detail. 

FLEX — Its Roots 

Almost every piece of software 
available for the 68XX family of pro- 
cessors is supplied on a FLEX- 
formatted disk. The trend started back 
in 1977 with mini-FLEX, a 4K 
operating system that resided from 
$7000 to $7FFF on SWTPC's 6800 box. 
But soon that 4K system gave way to 
FLEX 2.0, an 8K system which lived in 
high memory between $AO0O and 
$BFFF. We had something going for us 
that no one else had — a disk operating 
system that would run on every 68XX 
machine. As a bonus, FLEX was ver- 
satile, reliable and easy to use from a 
high level language like BASIC or from 
our own assembly code. 

Frank Hogg Laboratory went into 
business during 1979 to fill the demand 
for high quality FLEX-based software. 
The firm has since become the leading 
international distributor of systems 
and applications software for the 6809. 

A look at a recent ad revealed that 
the company handles software from the 
major houses, TSC and Microware, as 
well as several dozen programs from in- 
dependent authors. Application pro- 
grams include; Dataman, a random 
database management system; SPELL- 
TEST, an extremely versatile spelling 
checker; READTEST, a program that 
tests the readability of English prose; 
DynaStar, a cursor-based editor that is 
extremely easy to use; The Bill Payer 
System, a series of 28 programs that 
automate the dmdgery of paying the 
bills; and XFORTH, an interpreter that 
is totally FLEX- compatible and which 
supports an entire family of applica- 
tions software including the Osborne 
General Ledger, etc. 
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A Closei Look 

The FLEX operating system gives 
you a powerful set of system com- 
mands which allow you to control all 
disk operations directly from the ter- 
minal. Yet, at the same time, it lets the 
system's programmer use a smorgas- 
bord of disk access and file manage- 
ment routines. And each routine is 
thoroughly documented. 

To the casual user the Utility Com- 
mand Set is probably the most impor- 
tant part of the FLEX system. This set 
of more than two dozen highly useful 
commands resides on a system disk. In- 
dividual commands are loaded into 
memory when needed. They allow you 
to save, load, copy, rename, delete, ap- 
pend or list disk files. And these simple 
English words are actually the com- 
mands that you type. A complete 
listing of the supplied utilities is shown 
in table 1. 

There are two other major parts of 
the FLEX system: The File Manage- 
ment System and the Disk Operating 
System. Together they give you fully 
dynamic file space allocation, auto- 
matic removal of bad sectors on a disk, 
automatic space compression and the 
ability to match the system to your 
terminal. 



Standard System Requirements 

FLEX requires 8K of high memory 
and a minimum of 12K of low memory. 
The 6809 version runs at $C000 to 
SDFFF. The 6800 versions still reside at 
$A0O0. A minimum of two disk drives 
is required by most utilities. Although 
it is possible to operate with one drive, 
it isn't much fun. 

On the majority of the SS-50 com- 
puters, FLEX is booted into memory by 
a single-letter command in the moni- 
tor. In about two seconds a banner is 
printed and you are asked for a date. 
After this is entered you will see the 
famous FLEX prompt, "+ + +." The 
three plus signs mean that the oper- 
ating system is ready to accept your 
command. 

Your files are put into sectors on the 
disk. Each sector holds 256 bytes of in- 
formation. Four of these are used to tell 
FLEX where to read or write its next 
sector, and the remaining 252 hold 
your data. When you delete a file, the 
sectors you had been using are auto- 
matically released to the system and 
become available for use by new files. 
This is known as dynamic allocation. 



Your FLEX files will have filenames 
containing up to eight alphanumeric 
characters plus a three- character exten- 
sion. The extension lets you and the 
system know what type of information 
is in the file. APPEND.CMD, for exam- 
ple, is a command which allows you to 
combine two files together into a third 
file. STARS, BAS is usually a BASIC 
source file which runs on one of the 
many BASIC interpreters available to 
FLEX users. 



It is possible to specify the drive on 
which you want the system to search 
for a file. However, most of us use the 
default system, or work, drives, a FLEX 
convention that makes life easy. A 
utility command lets us change the 
drive assignments at any time. For ex- 
ample. "ASNS = 0, W = l" will assign 
drive zero as the system drive and drive 
one as the work drive. Then, if "LIST 
THISFILE" were typed, FLEX would go 
to drive zero and read in the command 





Table 1 


Name 


Function 


APPEND 


Append two or more files into a third file 


ASN 


Assign the System or Work drives 


BUILD 


Place a short test file on a disk 


CAT 


List a catalog of the files on a disk to the terminal 


COPY 


Copy one file to another 


DATE 


Print or change the system date 


DELETE 


Delete a file from the disk 


EXEC 


Use lines of text in a file as command lines 


GET 


Load a file from the disk into memory 


I 


Get the input from specified file instead of terminal 


JUMP 


Execute machine code at Hex address 


LINK 


Point boot routine to a specific file for start up 


LIST 


Print a text file on the terminal 


MON 


Return to the system monitor ROM 


NEWDISK 


Initialize a new disk in the proper format 


O 


Re-dhect output to the specified file 


P 


Re -direct output to the printer 


PRINT 


Spool output from the file to the printer 


PROT 


Set the protection status of a file 


QCHECK 


Check status of file in print queue 


RENAME 


Change the name of a file on the disk 


SAVE 


Save memory to disk 


ITYSET 


Set terminal parameters 


VERIFY 


Turn verify mode on or off 


VERSION 


Print version of program on terminal 


XOUT 


Delete all files with an .OUT extension 


The Utilities above are standard with FLEX. Many vendors supply addi- 


tional commands which use their hardware. For example, GIMIX of 


Chicago, Illinois, has a command which reads the time from the clock chip 


on their CPU card, etc. The Utilities below come in an extra package and 


may be purchased from TSC. 


Name 


Function 


CHECK 


Compare two disk files and report to terminal 


CMPMEM 


Compare binary file on disk to memory 


CONTIN 


Used to repeat complex EXEC command files 


DIR 


Similar to CAT, but it prints all directory information 


DUMP 


Dump a disk file in Hex and ASCII 


ECHO 


Echo an ASCII string to the terminal 


EXTRACT 


Take specific lines from one file and put them in another 


FILES 


Similar to CAT. but not as detailed 


FIND 


Find a siring of characters in a disk file 


FREE 


Report free space remaining on a disk 


HECHO 


Echo a hex character to the terminal 


MAP 


Print the load addresses and transfer address of a file 


M EMEND 


Read the FLEX MEM END address and report or change 


PDEL 


A prompting delete 


RUN 


Load and execute a position- independent program 


SPLIT 


Split a text file into two new files 


ZAP 


Delete files in a match list without promptirig 
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Table 2 

Contents 

Line Buffer 

TTYSET Backspace Character 

TTYSET Delete Character 

TTVSET End of Line Character 

TTYSET Depth Count 

TTYSET Width Count 

TTYSET Null Count 

TTYSET Tab Character 

TTYSET Backspace Echo Character 

TTYSET Eject Count 

TTYSET Pause Control 

TTYSET Escape Character 

System Drive Number 

Working Drive Number 

System Date Registers 

Last non-ASCII character 

User Command Table Address 

Line Buffer Pointer ' 

Escape Return Register 

Current Character 

Previous Character 

Current Line Number 

Loader Address Offset 

Transfer Flag 

Transfer Address 

Error Type 

Special I/O Flag 

Output Switch 

Input Switch 

File Output Address 

File Input Address 

Command Flag 

Current Output Column 

Memory End 

Error Name Vector 

File input Echo Flag 

Printer Initialize 

Printer Ready Check 

Printer Output 



Address 

SC080-$COFF 

$CCOO 

$CC01 

$CC02 

SCC03 

$CC04 

SCC05 

$CC06 

SCC07 

SCC08 

SCC09 

$CCOA 

$CCOB 

SCCOC 

$CC0E-SCC10 

seen 

$CC12 

$CC14-$CC15 

$CC1S-$CC17 

$CC18 

$CC19 

SCCIA 

SCCIB-SCCIC 

SCCID 

$CC1E-$CC1F 

$CC10 

$CC21 

$CC22 

$CC23 

$CC24-$CC25 

$CC26-$CC27 

$CC28 

$CC29 

$CC2B-$CC2C 

$CC2D-$CC2E 

$CC2F 

$CCCO 

$CCD8 

$CCE4 

The information above is listed to give you an idea of the magnimde of 
the information the FLEX programmer has available about his operating 
system. The actual documentation that comes with the system gives com- 
plete details. 



the programmer's manual lists every 
memory location that contains any in- 
formation of interest. You can check a 
handy chart and know just where to 
PEEK to find the character used by the 
system as its backspace symbol, how 
many columns the user has on his ter- 
minal, etc. Table 2 lists this information. 

TSC has completely documented 22 
individual routines that may be called 
by the systems programmer. They are 
vectored from a jump table so the calls 
are always at the same location, even 
though the user's version of FLEX may 
be different. This feature saves you a 
lot of work. 

For example, I frequently check 
SPELLTEST, my spelling checker pro- 
gram for FLEX systems, to see if a 
character is alphanumeric or not. With 
FLEX it is easy. 



fOe LIST. It would then go to drive one 
and open the file THISFILE.TXT and 
list it on the terminal. 

Redirect the Output 

Now let's assume that you would 
hke to list THISFILE on the printer in- 
stead of the terminal. You would simply 
type: P LIST THISFILE. If you wanted to 
build a disk file that contained a catalog 
of all the command files on the disk in 
your work drive, you would type: O 
CATALOG CAT.CMD. This would 
open the output file CATALOG, OUT 
and then direct the output of CAT to 
this file instead of the terminal. Later 
you could LIST the output file. Or you 
could PRINT it while you are working 



on something else. This very handy 
process is known as spooling. Spooling 
makes it possible to print a 45-page 
listing from an assembler while you 
edit a new souice file. 

Any errors you make are reported to 
you in English. FLEX does this by 
maintaining a file of error messages on 
your system disk. If the file manage- 
ment system or DOS generates an er- 
ror, the system reads the error number, 
finds the corresponding record on the 
file, and prints it on your terminal. 

The FLEX Memory Map 

One of the best featmes of this oper- 
ating system is the fact that everything 
is completely documented. For example, 



JSR FMS 
JSR CLASS 
BCS NONAL 



get a character from tile 

alphanumeric? 

it's not, go 



I get a character by calling the FMS, I 
check it by calling a routine called 
CLASS, In two lines of code I have 
accomplished what could have taken 
many, if I'd had to write my own 
CLASS routine. 

Another example comes from READ- 
TEST, my readability tester, 

LEAX NUMPW.PCR point to personal 
vi/ord count 

LDB #^ teii FLEX to use 

leading spaces 

JSR OUTDEC print the number 

in decimal 

LEAX NUMMSG.PCR point to message 

JSR PSTRNG let FLEX print it 



Here, to cell the user how many per- 
sonal words he used in his text, I simply 
pointed the 6809's X register to the 
location of the two-byte (I6-bitl word, 
set the B register not equal to zero, and 
called the FLEX routine OUTDEC to 
print it, I then pointed the X register to 
an English language message and called 
another FLEX routine to print it. Again, 
if I had to write a routine to output a 
decimal number and another to output 
a string of characters, it would have 
taken a lot more code. Table 3 shows 
the routines that are available to pro- 
grammers using the FLEX operating 
system 
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The File Management System 

This is the part of the system that 
lets yotir DOS talk to your disk hard- 
ware. It allocates all file space and 
removes it when a file is deleted. 

You communicate with the FMS by 
using a file control block [FCB]. These 
320-byte blocks of RAM memory tell 
the FMS the name of a file, which drive 
it is located on, its length, etc. To talk 
to a disk file, you either read or write 
one character at a time through the 
FCB. Instead of calling an output 
routine such as the famous MIKBUG 
OUTEEE, you call the FMS. 

LDA #'A put the character in 

A register 
LEAX FCB.PCR point X register to the 

FCB 
JSR FMS send it out to disk 

BNE ERROR go on error 



The code above would send the 
character "A" out to a disk file. In prac- 
tice it is actually a little simpler since 
you usually leave the X register point- 
ing to the FCB for the duration of an 
output routine. 





TabFe 3 


Address 


Function 


$CD0O 


Cold start address 


$CD03 


Warm start address 


$CD06 


DOS main Loop Re-entry point 


$CD09 


Input Character 


SCDOF 


Outpur Character 


$CD15 


Get Character, honors TTYSET parameters 


SCD18 


Put Character, honors TTYSET parameters 


SCDIB 


Input into line buffer 


$CD1E 


Print a String 


$CD21 


Classify a Character: alpha or no 


$CD24 


Print a Carriage return/Hnc feed 


$CD27 


Get Next Character from Buffer 


$CD2A 


Restore I/O vectors 


$CD2D 


Get a File specification 


$CD30 


Load a Pile 


$CD33 ■ 


Set an Extension code 


$CD36 


Add B Register to X Register 


$CD39 


Ouput a Decimal Number 


$CD3C 


Output a Hex Number 


$CD3F 


Report an Error 


$CD42 


Get a Hex Number 


$CD45 


Output a Hex Address 


$CD48 


Input a Decimal Number 


$CD4B 


Call DOS as a subroutine 


$CD4E 


Check Terminal Input Status 






THE PROFESSIONAL'S CHOICE 
FORTH — A Tool for Craftsmen! 

It has been said ttiat if Chippendale had made programs tie would 
have used FORTH as his tool. I! you want to learn how lo program, 
use a teaching language — PASCAL or BASIC. If you know how to 
program, use a language designed for craftsmen — FORTH. 

FORTH Systems 

For all FLEX systems; 6800 & 6809. Specify 5" or 8" diskette and 
hardware configuration. For standalone versions, write or call. 

" IFOflTH— extended fig-F0RTH(1 disk) $100[$15) 

" tFORTH + —extended more! (3 5" or 2 8" disks) $250 ($25) 

tPOHTH-t- includes 2nd screen editor, assembler, extended 

data types and utility vocabularies. GOING FORTH CAI course 

on FORTH, games, and debugging aids. 

TRS-aO COLORFORTH — 10K ROM Pack 

Full screen editor. Will work on 4K. f6K, or 32K systems 
$110 ($20) Disk versions available. 

Applications Programs 

'• firmFOHTH 6809 tFORTH + only $350 ($10) 

For target compilations to rommable code. Deletes unused 
code and unneeded dictionary heads. Requires IFOHTH + . 
•* TINY PASCAL compiler in FORTH, 6800/09 $75 ($20) 

' * FORTH PROGRAMMING AIDS: Extensive debugging, decom- 
piling, and program analysis tools. $1 50 ($1 0) 

Manuals alone, price in (). Add $5/system for shipping. S12 for 
foreign air, 

Talbot Microsystems 

1927 Curtis Ave,, Redondo Beach, CA 90278 
(213) 376-9941 
(TM) IFOfiTH. COLORfORTH anfl tirniFORIH g'e 'laOemarts o! Talbot Us:rosyslems. 
fJM} fLEX IS a Irademaik ol Jecnni^J Syslerns Consultants 



¥****** 



C Compiler for 6809 

Adapted from Ron Cain's SMALL-C. 
FLEX 9 version requires RLOAD 
(included on separate disk). Full 
C to come in three steps: 1.0 now; 
2.0 - 3Q/82; 3.0 - 1Q/83. Upgrade 
policy and prices to be announced. 
Run-time library source included. 
48k recommended. 

For FLEX9 (with loader) S52.50 

(If you already have RLOAD) 547.50 

HIOAD 3.0 separately $17.50 

For DOS69D (specify assembler) §47.50 



Shipping included. Prices good until July 
■82. Add 52/diEk for 8". Add $2 handling 
for Visa/MasterCard, Allow 4 weeks for 
non-certified check. Please do not send 
cash. Texas residents: add $0.25 sales 
tax per 5" disk, $0.35 per 8" disk. 



FLEX is a trademark of Technical Systems 
CoasQltants. DOS69D is a trademark of 
Smoke Signal Broadcasting. 

word*s worth 

P.O. Box 28954 
Dallas, Texas 7522B 
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Used in this way, the disk looks no 
different to your program than a com- 
puter terminal. You may have one file 
open for reading and another open for 
writing. In fact, you may have as many 
files as you need open at one time, as 
long as you have assigned a separate file 
control block to each one. 



As a programmer, you communi- 
cate with the File Management System 
by using function codes. For example, 
the number "1" is to open a file for 
read. To perform this operation you 
need only store "1" in the first byte of 
the file control block, point the X 
register to the block, and call FMS as a 
subroutine. If the operation is suc- 
cessful, FMS will return with the carry 
clear. If not, the carry bit will be set and 
the number code of the error will be in 
the second byte of the FCB. You can 
then read that byte and see if it is 
something you expected, such as end- 
of-file. After reading this byte you can 
take the appropriate action. Table 4 
provides a look at function codes avail- 
able to FLEX programmers. 





Table 4 


Number Code 


Function 


(decimal) 




1 


Open For Read 


2 


Open For Write 


3 


Open for Update 


4 


Close File 


5 


Rewind File 


6 


Open Director 


7 


Get information Record 


=8 


Put Information Record 


9 


Read Single Sector 


10 


Write Single Sector 


u 


Reserved 


12 


Delete a File 


13 


Rename a File 


14 


Reserved 


15 


Next Sequential Sector 


16 


Open System Information Record 


!7 


Get Random Byte from Sector 


18 


Put Random Byte in Sector 


19 


Reserved 


20 


Find Next Drive 


21 


Position to Record N 


22 


Backup One Record 



Summary 



FLEX supports random files and can 
reach any sector in a file after no more 
than two disk reads. It is also easy to 
reach a specific character in a file by 
doing a small calculation using the 
number of bytes in a sector. 



This operating system has many 
other features that make it a dream to 
program at the assembly level. But, 
more importantly, it is user-friendly 
and its syntax is simple. In fact, you'll 
find it much easier to use at the com- 
mand level than CP/M (the popular 
Z-80-based operating system). When 
you consider this and couple it with the 
fact that a large base of very sophisti- 
cated application programs already 
mns under this operating system, it is 
easy to see why the hardware firms 
mentioned earlier made the choice to 
offer the FLEX operating system. 



The author may be c:ontacted at 14753 
Endsley Turn, Woodbiidge, Virginia 22193. 
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KtM -"- SYM V- AIM USERS 

SOLES SUPPORT 

HDE DISK SYSTEMS 

tgE W OOC-H ! B.I B ANflLOG-IO-DlGII W COMUERIER 
WITH IE CHANNFl flNltDG INPUTS!' 

«KIM.4 BUB COMPailBLE 

-::-B- BIT CDMVEHSIDN 

S80 USEE CONVERSION 

«BuiLT an a.i/a . 6 card 

-;;-MU>!.OUTQV0llFaRttNflLDGSIGCONOITI0NlfJG 
KBUY BUILT AND TESTED GB SAVE SS AND BUY 

KIT 
wGOMPLETE W/MANUflL AND CIRCUITS 

0DC.B1B-1BIBUIL5 fi TESTED) S395 OD 

ADC-aiH-lBKWIKIT W/WIRE WFIAP 

BOCKETSl S159CO 

ADC-BIB-IBKSCKIT lAI/SGLDEH 

SOCKETS! SISHOQ 

SOFTWARE FOR ALL POOS 
BASEO SYSTEMS: 



MAIL MAMAGER 

SOFTWARE FOB KDE BASIC: 

UINIWONEV MANAGER 
MEMO-WRITER 
PAYROLL OFFICE 
TAXADVISOR . . 

CLASS RECORD 
STATISTICAL PACKAGE 



PRICE- 1 J9.S5 

PRICE S 99 95 
PRICE S 79.95 
PRICE S349 95 
PRICE. 1249.95 
PRICE $ 49 95 
PRICE. S £4.95 



PLEASE WRITE FOR COMPLETE DESCRIPTIDN 

MO RE^PEC JALS: 

■CENTRONICS 739-1 PRINTER REG. S9SS' 
NOW 1639 95 

■CENTRONICS 704 PRINTER REG $24951 
NOW J169S.O0 

■2716s — l0 96®/3 FOR 9.96® no FOR 8.80® 

DEALER INQUIRIES INVITED 

ADD 53 00 FOR BHIPPIMG DfJ ORDERS UNDER 
SlOO FREE SHIPPING ON ORDERS OVER SIOD 

NEW VDRK RESIDENTS ADD y^lo SALES TAX 

LuesrefiN Neiu vorh MicfiocoMPurtR k. 



^SSi 



P D BOX B4 

EAST AMHERST NV lilDSI 

716/689.7341 



AT IflST... 

For investors 
and financial manogeiE 

Stock portfolio analysis 

S 150 00 

• In your ofllce - Instani valuations 

•compound growlh measuremeni 

• pertinent company operating statistics 

• input flota electronically 

Stock flnanctal 
statement analysis 

S250.00 

•Input your interpretation 

of financial data 

•analyze up to 10 years o( data 

•see mean, trend and stability 

•data stored on DBM system 

• Input data electronically 

On-line data retrieval 

S50 00 
Accounting package 

S 150-00 
DBM system 

S200-00 

for 8" tloppv/hard disc 
under 0S65U 

write for delaiis 

Genesis Information 
Systems, Inc. 

PO Boi 3001 • Duiuih. MN • 55803 
Phone 218-72d-3944 
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A ATARI HOME COMPUTERS 



■S-&:.."- 



ATARI 800 
16K... $679 
32K . . . $749 
48K... $819 



410RBCOraer , .J?SO0 

BIO Di5s Drive $4J9(K) 

822PIII11B' ..,. J269 00 

SSSPnnler , , S6?9.00 

630 Modem ,. , 115900 

ajOPnnter S2B9.00 

850[nief(ace , St6900 

New DOS2S/s(em SM.OO 

181 Enlerlainer.. Sfla.OO 

432 EOucalor JIM 0(1 

4H3 Programmef S57.00 

484 Communicafoi %34A 00 



ex 30 Paaoie 


S'GOO 


CX4DJoySlrck , 




CX853 16KBAM , 




Mir.iDteh I6K RAM 




Microtek 32K RAM 


^I'^cirtn 


HamOrsk (12BK) S639.00 

One year flitendedwairanly ISO DO 

SOFTWARE BY: 

ATARI VISICORP 
ATARI PRO. EXCH' VEBSAWRITER 
DATA SOFT ASSIMILATED SYSTEMS 
JJ.K fiVALON HILL 
K-BYTE ONLINE 
AXLON PERSONAL SOFTWARE 




ATARI 400 
16K. . . . $329 
32K. . . . $478 
48K. . . . $555 




CBM8032 $1069 



^ commodore 

«32 196900 

■lOlS ... ,,..,,.,,... 176900 

S096 Upgrade Kit S39900 

Super Pel ._ S1M900 

2031 ,. ^. _,. ._ ,,,. SM900 

8050 , ... ,,, ... ,.. jijggoo 

4040 , i969.00 

8300lLclter QuaNly),,. ..,, ,. . ..J179900 

6023 , .... S769,00 

«02S •- ■- -,- i599.00 

PtMolEEECable S3700 

IEEE to IEEE Cable ,,,, . I46.0O 

Tracror Feed lor S300 ,._. .,. . ,... S24000 

flOlO Modem S229.00 

SOFTWARE 
COMMODORE PROFESSIONAL SOFTWARE VISICORP 
MAGIS AVALONHILL CREATIVE SOFTWARE BPI 




VIC 20 $259 



Vic 6 Pack Progiam ^aa OQ 

vrC1S30 Commooore Djiasselie 159 00 

VIC1S40 Di5k D'-s 149900 

VIC 1515 VIC Grapdit P<.n(ei S339 00 

VICiJIIJJK Memnr, E-panOe' 13: OLl 

VICI 1 lOSK Memory E-ua rider W3 JO 

viCiOti RS23;c TeiFtimai inrerlace 14300 

VIC111J VIC IEEE 48flirnerrace WJ6 00 

VIC 1211 VIC 20 Si,Errf .pander 153 00 



A^s^^^ 




PRINTERS 



Cenironios 739-3 . . 
Cenlronics 739-1 .. 

Diablo S30 Special 
Epson 

Mxrn 

MX80 ... , 

MX80FT 
MXlOO 
NEC 
S023 

7730 .; . 

T720 . . . , 

'710 ,-,--. 

Okidala 
82 A 
83A 



. 1619.00 
. $519.00 

11799 00 

1359 00 

146900 

C^ll 

Call 

S549 00 

Call 
Call 
Call 

J499 00 
1769 00 
SI 129 00 



94 _ ,., . , 

CiloriSrarwriler 

F10JOCPS - S1469 00 

F1C-55CPS , Call 

Paper Tiger 

445G 1699 00 

JeOG .... , S899 0Q 

5S0G .... J11290O 

Taney 

S024 7 $139900 

8024 L S '629 00 




Texas Instruments 

TI-99/4A S359 

PHP 1600 TeieD"onoCciu[lier $179 00 

PHP 1700 RS 232 Accessories inleilace $179 00 

PhP IBOO Disk Drive Coril roller $239 00 

PHP 1L50 Disk Merriory Drive $369 00 

PHF2200 Memory E.panSion |32K RAMi J319 00 

PH4 2100RF Moaolalor $43 00 

PHP 1 100 w.reo Remote ConironersiPain $31 DO 

32KE.Dan5inr $329 00 

PHP Prmler SoliO Slalp S3 19 00 



XEROX 



52450 00 

52950 00 

$169 00 

1429 00 
$269 OD 



Monitors 



Amde. 12 BSVir 

12 Green 
13" Color 

Sanyo 12" B8W 
12' Green 

13 Color 
Tl 10 ■ Colrjr 



$139.00 
1149 00 
$349 00 
$259 00 
1269 00 
$449 00 
$349 00 



Terminals 



Teie^raeo 

910 

912C _ 

920C . , .. 

950 

Call loi comojte's 
Zemth Z19 
AOdi 



IS79 00 
$69900 
$749 00 
$939 00 

$749 00 
$649 00 



Modems 



Novaiion Auio 
D Cat .. 
Cat . . 

Hayes 

Smart 
LivermoiB Star 



S23900 

1169 DO 
$15900 

$23900 

$11900 



Xeroi 820 
Systerril 5'- 

System II 8" „ ., 

CPM 5'.' 

Word Processing 
Super Calc 

- NO RISK, NO DEPOSIT ON PHONE, CREDIT CARD OR CO D ORDERS — 

computer mail ordGr ^^^^ 

unw Tn nonco ^^O' 648-3351 

HOW TO ORDER: poBoxeese 

rr."m°XV:irco°;t?n%:r5^^^^^^^ StaUHne, Nevada 89449 

b% ulBS l»i, AM 3'/. (or VISA Of MC, EgjiomBnl subjoot lo prica (7021 588-5654 

cbanga ana aval I aPi Illy without noiiee. Franco Habia Espanol . 



800-S33-8950 

477 EatI Third Street 
WMIIamiport, PA 17701 
(717)327.9575 

Patricio HabIa Espanol 
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Reviews in Brief 



Product Name: Color Scripsit 

Equip, req'd; TRS-80 Color Computer, 4K 

minimum; line printer 
Price: S40.00 

Manufacturer: Tandy Radio Shack 

P.O. Box 2625 

Fort Worth, TX 76113 
Description: Color Scripsit is the TRS-80C version of Tan- 
dy's word processors. It consists of a text editor and for- 
matter and is designed for the home computer market. 
The text editor is screen- oriented and uses the four arrow 
keys for cursor movement. The 23 functions include: tab 
control; character and word delete; block delete; move and 
copy; global search and change; and a routine that allows 
you to hyphenate words. The formatter allows lines up to 
132 characters long. The screen will scroll to the right as 
entered, and text is viewed through the 32-character win- 
dow when line lengths longer than 32 characters are 
selected. Pagination, headers and footers are also sup- 
ported. Lines may be centered, or aligned left or right. 
Multiple line spacing and variable page lengtfis are also 
allowed. File storage is cassette-based. 

Pluses: The program is in a ROM PAK, therefore nearly all 
RAM is available for text storage, 31,528 bytes in the 32K 
machine. Global search ignores upper/lower case dif- 
ferences unless otherwise specified. Keys are repeating 
when held down and text can be changed by just typing 
over [he undesired text. Merging from cassette files is 
allowed, and ASCII files from other sources or programs in 
ASCII format arc accepted. Text files are saved either in 
ASCII or in a compact form. Format standards are saved to 
tape with the text. Print options include single line, par- 
tial, or entire document. 

Minuses: Lack of lower case display generator sometimes 
makes it hard to tell whether a letter is upper case or lower 
case. Right justification is not supported. Some keyboard 
characters are not available; e.g., brackets, arrows, and 
back slash. The right scrolling display is sometimes 
disconcerting, though text can be entered and formatted 
later in some cases. No indication of page length or 
number of pages is given until the document is printed. 

Documentation: A well-written 8VS" x 11," 40-page 
manual is provided, and includes many examples of text to 
enter and process. I located no errors in the manual, and 
the only part I had trouble imderstanding was on setting up 
headers and footers. 

Skill level req'd: This program is for the average consumer 
who wants a word processor for his TRS-80C. Good quality 
copy can be produced with only an evening's study. 

Reviewer: John Steiner 

Product Name: AIM Language ROM Switcher [ALRS) 

Equip, req'd: Rockwell AIM 65 Computer 

Price; $55.00 

Manufacturer: Forethought Products 

87070 Dukhobor Road 

Eugene, OR 97402 



Description: The ALRS is a small printed circuit board 
which plugs into AIM 65 ROM sockets Z25 and Z26. On 
board the ALRS are six ROM sockets which accept 
2332-type ROMs, The ROM sockets are organized as three 
pairs of two sockets each. Each pair occupies the address 
range of SBOOO through $CFFF, An on-board switch (there 
are provisions for a remote switch] determines which 
ROM pair is active at any given time. As a bonus, one of 
three small LEDs lights to provide a visual indication of 
the active ROM pair. 

Pluses: The ALRS is ideal for switching between Rockwell 
BASIC, PL/65, and FORTH. It saves a lot of wear and tear 
on the AIM sockets. It also minimizes damage to the 
language ROMs themselves from static discharge and 
mechanical stress. 

Minuses: The top of the ALRS board is not solder- masked. 
Thus, the traces for the address lines are exposed. Exercise 
the normal precautions, especially if your AIM 65 is not 
enclosed, against letting specks of solder and wire clip- 
pings foul the computer. 

Documentation: Tfu^ee pages of documentation include 
installation and operating instructions, a schematic, and a 
parts list. Due to the nature of the product, the mstruc- 
tions are brief, but they are thorough and clear. 

Installation: Consists of plugging the ALRS board into the 
AIM ROM sockets. The ALRS plugs are perfectly aligned 
with the AIM sockets, making this operation a snap. Once 
installed, a rubber foot on the bottom of the ALRS board 
provides the only other mechanical support needed. 

Notes: The ALRS board is not designed to work with 
Rockwell's Pascal ROMs since Pascal is not available as a 
two-ROM chip set. Having six ROMs connected to sockets 
Z25 and Z26 will obviously consume more current than 
would two ROMs. Normally this should not cause a prob- 
lem, but you may wish to verify that your power supply 
can handle the extra load anyway. 

Reviewer: Christopher f. Flynn 



Product Name: Hi-res Secrets 

Equip, req'd: Apple 11 with Applesoft in ROM 

Price: $125,00 

Manufacturer: Avante-Garde Creations 

P.O. Box 30160 

Eugene, OR 97403 

(503] 345-3043 
Author: Don Fudge 

Copy Protection: 2 disks, yes; 2 disks, no 
Language: Applesoft, 6502 machine language 

with commented source provided 
Description; An educational graphics utility package for 
the generation of hi-res shapes using novel techniques. 
Contains commented machine language utilities with 
source code and extensive teaching material. 

Pluses: This four-disk package contains a 263-page book 
on hi-res graphics. Its purpose is to teach several novel 
approaches to hi-res shape creation and motion, Tv/o of 
the "secrets" are the use of block graphics and Hplot 
shapes. Block graphics moves the binary data defining the 
shape around the hi-res memory, thereby providing motion 
to the shape. Many utilities are provided for creating block 
shapes from scratch, "scanning" them from aheady existing 
hi-res screens, and creating shape tables from existing 

fCoBtinaed on next page) 
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block graphics. Hplot shapes are machine language ver- 
sions of graphics normally created through the use of the 
Applesoft HPLOT command. These perform much more 
rapidly and allow for smoother action. The manual and 
disks contain many other secrets covering subjects such 
as: page flipping, sounds, font creation and 560-point 
resolution, color fill-in and color filtering. 

Don Fudge has an objective of conveying information to 
Apple users. This package is not just a series of utilities; 
rather it is an attempt at educating on the use of hires 
graphics and related subjects. Don's sense of humor and 
light style make for easy reading of a fairly technical subject. 

Minuses: The manual is an extensive collection of ideas 
which may seem overwhelming at times, especially to the 
less-experienced programmer. Constant references to 
other software packages sold by Avante-Garde detract 
somewhat from the presentation. Although the manual is 
in its third printing, the first meaty chapter, "Shapes and 
Other Mysteries," contained several errors. Two addresses 
are referred to as $3001 and $3000, which should be $3C01 
and $3C00 (top of page 22]. I would like to have seen a 
brief summary of the block shape and Hplot shape idea early 
in the manual just to clarify the most basic concepts used. 

One of the most interesting utilities, Instant Graphics, is 
not well documented. While a reference card is provided, 
no overview of the utility is given. The manual indicates 
that an 88-page document can be obtained from AG. 

Skill level required: introductory knowledge of machine 
language. Familiarity with machine language generation of 
graphics will permit more use of the utilities provided. 

Reviewer: David R. Morganstein 



Product Name: Grafix SEB-1 and SEB-2 Color Hi-res 
Graphics Boards 

Equip, req'd: OSl SEB-1 for IP and Superboard; 

SEB-2 for 48-pin bus systems 
Price: S59/$199/$239 for bare 

board/kit/ass embled 
Manufacturer: Grafix 

911 Columbia Avenue 

N- Bergen, N] 07047 
Description: Grafix boards use the 6847 video display 
generator to produce color graphics with up to 256 x 192 
resolution. The highest resolution mode has only one color 
while lower resolution modes can have up to eight dif- 
ferent colors. Upper case alphanumeric characters [not 
OSI character set] are also displayed. In addition to 
graphics, the SEB-1 contains 16K of 21 14 type memory for 
program storage. The SEB-2 adds a floppy disk controller 
to OSI bus machines. 

Pluses: Guard bands are provided, thus all dots are visible 
with none lost to monitor overscan. Many different modes 
of color graphics are available. Colors appear as shades of 
gray on a B&W monitor. Output can be video or R.F. Con- 
nection is made to your present machine only through 
40-pin expansion port or 48-pin bus. 

Minuses: The graphics memory is only 6K leaving a 2K 
hole in the memory map. Output cannot be combined 
with OSI video. A second monitor or a switch to select 
outputs is required. The color oscillator causes a slight 
herringbone pattern in the displayed picture. The many 
different graphics modes are really a plus, but tend to con- 
fuse the beginning programmer. 



Documentation: Assembly instructions, demonstration 
programs, 6847 data sheets. 

Skill level required: Experienced builder for kit, assembled 
unit plugs in. 

Reviewer: Earl D, Morris 



Product Name: Cer-Comp Co-Resident Editor/ 

Assembler tor the Color Computer 

Equip, req'd: TRS-80C Color Computer with 16K 

Price: $39.95 

Manufacturer: Cer-Comp 

5566 Ricochet Avenue 

Las Vegas, NV 
Description: The Cer-Comp Color Computer Editor is 
coupled with an assembler, runs in R/W memory, and is 
distributed on cassette tape in the Color Computer tape 
format. Besides having 21 Editor commands, it supports 
12 assembler directives, six assembly options, and seven 
options for two- and three-pass assembly. Assembly can be 
to screen or printer, and it is possible to go directly from 
assembly to the machine code to test the program just 
assembled. It is compatible with either BASIC or an 
assembly- language monitor. It produces compatible 6809 
object code from either 6809 or 6800 mnemonics, with 
some syntax restrictions. 

Pluses: Exceptional low price, does not require Extended 
BASIC, excellent flexibility, short learning curve, very 
versatile. 

Minuses: Skimpy documentation, no listing, screen for- 
mat of assembly listing difficult to read, uses too much 
memory by not being available in ROM. 

Skill level required: Normal typing skills, familiarity with 
standard 6809 assembly-language conventions and 
understanding of advanced assembler directives. 

Reviewer: Ralph Tenny 

Product Name: Epson to Color Computer Interface 

Equip, req'd: TRS-80 and Epson MX-80 or MX-SO/FT 

Price: $60.00 

Manufacturer: Texas Computer Systems 

Box 951 

Brady, TX 76825 
Description: Interfaces the TRS-80 Color Computer to the 
Epson MX-80 series printers. Plugs directly into a connec- 
tor inside the printer, and terminates in the four-pin DIN 
plug that fits the TRS-80C. Operates the MX-80 at the nor- 
mal TRS-80C 600 baud. 

Pluses: Provides an easily installed connection between 
the computer and peripheral. Eliminates the need for 
special serial -to-parallel interface hardware. Allows the 
sending of all special control codes to format the printer 
via CHRS commands. 

Minuses: The Epson graphics set is not accessible, even 
when using the PTFX system tape, or the 1 , 1 ROM , TCS is 
working on this to verify if it is printer- or interface-related. 

Documentation: None provided, though the Epson manual 
provides all instructions necessary for installation. 

Skill level required: Simple installation, if you are not 
afraid of opening electronic equipment. 

Reviewer: John Steiner 

MOW 
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TASC The Applesoft Compiler. 

It turns your Apple into 

a power tool. 



Step up to speed. TASC, the Applesoft Compiler 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times, Microsoft gives 
you a power too! for Applesoft 
BASIC programming. 
Highest capacity available. 
TASC will compile and run 
larger programs ttian any other 
Applesoft Compiler As a 
disk-based system, it doesn't 
require the simultaneous pres- 
ence of compiler and program 
in memory. The memory you save 
allows you to compile significantly 
bigger programs. 

Powerwithout bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typically limit code 
expansion to only 25%. You'll really appreciate that 
witfi complex programs or programs that utilize 
Apple's hi-res graphic pages. 
More BASIC power. TASC's powerful new 
commands increase Applesoft BASIC programming 
capability. Cham with COMMON allows compiled 
programs to share variables, so a main menu 

'Applesalt IS a trattsimdrk q1 Apple Computer, Inc. 




supports several programs in a 
single runtime environment. 
TASC's True Integer Arithmetic 
and Integer FOR... NEXT 
capabilities maximize the execu- 
tion speed of compiled programs. 
TASC's near total compatibility 

with Applesoft speeds compil- 
ation of existing programs 
with little or no modification. 
What about mistakes? You 
perfect your programs inter- 
actively with Applesoft, If some- 
thing does slip by, TASC recovers 
from errors discovered in compilation 
and traps all runtime errors. It even permits 
graceful interruptions during compilation. 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer Discover the software 
package that turns your Apple into a power tool. 




CONSUMER^ PRODUCTS 



A Divisiun ol Microsoft Inc 
10700 Nonliup Wav • Bellevue. WA 93004 
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PROGRAMMING THE APPLE II 
JUST GOT EASIER! 
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A UNIX-like DOS 3,3 Compatible Operating System for the Apple II 

AHIX 1.0 is a "Tiny-UHIX™" that is completely file structure upwards 
compatible with DOS 3,3. AKIX incorporates a healthy subset of MIX'S" 
capabilities and a superset of CP/M's capabilities. In addition to the ANIX 
operating system, Lazer provides over 30 utility programs on the ANIX disk. 
Included are: ADU (AKIX disk utility), DUroSK, EXPUNGE, DREN STAT. TYPE, 
PUTDOS, FREE2, UtJDEL, MAKE, SIZE, MOK, HOMON, WC (word count), LC (line 
count), PIE. PATCH, PRINT, BUILD, FIND, BTOT {binary to text conversion), INIT, 
MAKEAUTO, PAG3, ED, COPY, SETCLK, SETPRTR, SETLOWER, SETINVMODE, TIME, and 
more! Many of the programs found on the ANIX disk are selling alone for 
between $30 and $60. Also included are the source listings for several of the 
utilties. For advanced machine language programmers , the source listing of 
the entire operating system is available separately. AHIX supports powerful 
screen editing commands and will automatically time and date stamp files saved 
to disk (if a clock card is installed). For a complete description of ANIX s 
capabilities, call or write Lazer. 

AKIX is Che start of a complete line of system software tools available 
from Lazer MicroSystems, Inc. All new languages and applications programs 
available from Lazer will run under the AHIX operating system. Lazer Pascal 
is available now. Other languages and systems are in the works. Productive 
programmers are already using ANIX, are you? , 



The Elegance o) Pascal — The Power of *C' 

Lazer Pascal is a unique systems programming language for the Apple II. 
It combines features found in Pascal and is extended to include several 
features found in the "C" programming language. The Lazer Pascal compiler is 
very fast (1500-2000 lines/mmute) making the system very easy to use. Mo 
longer will the systems programmer or game programmer be forced to use 
assembly language, Lazer Pascal is here! 

Lazer Pascal supports BYTE, CHAR, BOOLEAK, INTEGER, LONG, pointer, string, 
array, static, and dynamic data types. Lazer Pascal was created to replace 
6502 machine language as the choice of systems and game programmers. Included 
with Lazer Pascal are several sample programs demonstrating the use of Lazer 
Pascal including: AKIX.P, TSTPARMS.P, LINECOUNT.P, WORDCOUNT.P, CHARCNT.P, 
EXPAND.?, COMPRESS. P, CRYPT. P, and TRAMSLIT.P. Better yet, the . source 
listings for the compiler, P-code interpreter, and other utilities are 
included. , 



A HIgh-Powared 6602 Dlaaeaembler for the Apple II 

DISASM/65 produces a 6502 assembly language source listing from machine 
code and a set of input commands . Only DISASM/65 supports all the commonly 
used data types found in machine language programs. We used DISASM/65 to 
disassemble DOS 3.3 for our popular DOSOURCE 3.3 product — that should 
describe DISASM/65's power! DISASM/65 is provided with our popular LISA V2.5 
assembler. Several users, however, have reported considerable success using 
DISASM/65 with the Toolkit assembler, Che SC Assembler, TED, and others; so we 
are offering DISASM/65 separately for these users. 



p-SOURCE 



The Internals of the Apple P-code Interpreter Explained 



p-SOURCE is a technical manual that describes the internal operation of 

the Apple Pascal P-code interpreter. Included are descriptions of programming 

for techniques used within the interpreter, hints on how to speed up the 

Apple Pascal interpreter, add your own routines to it, and incorporate hardware floating 

users point. p-SOuRCE is absolutely essential to the Pascal programmer. . 



ANIX, Lazer Pascal. p-SOURCE and DISASM/65 "fre all written ^V Randy Hvde, 
the author of "USING 6^02 ASSEMBLY LANGUAGE", LISA, SPEED/ ASM, &OSOURCE 3.3 
and other fine software products. Additional information on Laze'^^s software 
products can be obtained by calling or writing Lazer MicroSystems, Inc. 



Lazer Software Products: 

ANIX: S49.95 

LAZER PASCAL; $39.95 

DISASM/65: $29.95 

p-SOURCE (book); 319.95 

UNIX" Bell Labs. 

CP/M" Digital Research, Inc. 



Other Fine Lazer Products; 

Lower Case +Plus II ; SZ9.95 

Lower Case +Plus ; $65-95 

Keyboard +Plus ; $99.95 

Character Set +Flus : $24.95 



APPLE 11" Apple Computer, Inc. 
AKIX' Lazer MicroSystems, Inc. 




1791-G Capital 
Corona, CA 91720/ 
(714)735-1041 / 
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By Loren Wright 



With this issue of MICRO centering on 
the 6809, it seems appropriate to cover 
the 6809 aspect of the SuperPET in a 
little more depth. 

The SuperPET is a new computer 
from Commodore, aimed especially at 
the educational market, hicluded with 
the computer are interpreted versions 
of APL, BASIC, Pascal, and FORTRAN. 
COBOL, and compiled versions of 
some of these languages, are on the way 
(at extra cost, of course!]. Also included 
is a serial interface, which allows files 
to be sent from the SuperPET to a 
mainframe with the same interpreter. 

SuperPET Aicbitecture 

The SuperPET looks just like an 
8032 from the outside, but on the in- 
side there are a few differences. Two 
circuit boards are stacked on top of the 
main board. The lower one includes the 
6502 [moved up from the main board), 
a 6809, and the circuitry for the serial 
iRS-232C) interface. The upper board 
contains 64K of additional RAM. This 
may be write- protected imder either 
switch or program control. There is 
also a switch to determine on power- up 
whether the machine is under 6502, 
6809, or program control. 

Since neither the 6502 nor the 6809 
can address more than 64K, the extra 
64K of RAM is divided into 16 banks of 
4K, and a mechanism called "bank- 
switching' ' is used to put one bank at a 
time into the $9000 block of the ad- 
dress space. 

The 6809 has its own processor- 
dependent set of ROMs, just like the 
6502 has its PET-BASIC ROMs. The 
rest of the SuperPET is shared — avail- 
able directly to the current processor. 
Address ranges $A000-$E7FF and 
$F0O0-$FFFF are processor-dependent, 
while everything else, including the 
bank-switched RAM, is available to 
either processor. 



When the SuperPET is running one 
of its interpreters, the 6809 is in con- 
trol, the interpreter is stored in the 
bank-switched RAM, and the user's 
program is stored in the lower 32K of 
RAM. Most people will use the Super- 
PET in this configuration. However, i! 
is possible to use the SuperPET as an 
8032, running Wordcraft, OZZ, and 
other business software. These pro- 
grams do not utilize the extra RAM, 
however, and it is unlikely that future 
versions of these programs will, either. 
The business market is supported by 
the 8096. 

You can also write your own 6809 
programs using the included Assembler/ 
Linker package. The rest of this discus- 
sion covers the features and use of this 
powerful package. 



The Waterloo Assembler/Linker 

When the SuperPET is powered up 
in the 6809 mode, one of the choices of- 
fered from the menu is "development," 
When this option is selected, another 
menu is presented with the options: 
asm, edit, linker, monitor, and quit. 
Quit returns you to the main menu. 

Editor 

The first step is to create a source 
file in the editor. This is the same 
editor used by Pascal, FORTRAN, and 
BASIC. It is basically a powerful line 
editor, but PET-type screen editing and 
a number of window commands are of- 
fered. Tab stops can be set to help pro- 
vide a suitably indented, structured 
listing. 



Figure 1: SuperPET Architecture 
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PET Vet (Continued) 

Assembler 

The assembler creates two files: a 
list file, with the object code appearing 
adjacent to the source, and the object 
file. Because the 6809 code is generally 
relocatable, the assembler does not re- 
quire an ORG statement. The locations 
of the resulting object files are deter- 
mined in the linking process. 

There are several "structured" con- 
structs available with the assembler; 
IF...ELSE-..ENDIP, GUESS. ..ADMIT... 
ENDGUESS, LOOP,,,ENDLOOP, 
LOOP. -.UNTIL, and QUIF (which may 
be used within the other constructs]. 
The condition tested by IF or QUIF 
may be any of the conditions tested by 
the 6809 's branch or long-branch 
instructions. 

The assembler also offers condi- 
tional assembly, macro capabilities, 
and a variety of pseudo-ops. Operands 
may include Boolean expressions, as 
well as addition, subtraction, multi- 
plication, and division. 

Linket 

The linker receives instructions 
from a command file created with the 
editor. The command file includes the 



program origin, the names of the object 
modules, the names of any library files, 
and the name to be applied to the exe- 
cutable module. Bank switching, bank 
sizing, and names of global variables 
are also specified in the command file. 

Monitoi 

To run your program, you must 
enter the monitor and load the module 
created by the linker. In addition to the 
usual dump, save, go, load, and register 
commands, there are bank, fill, 
passthrough, and translate [= dis- 
assembler). Additional commands set 
and clear Isreakpoints for debugging. 

Documentation 

Like the other elements of the 
Waterloo "micro-" software, the 
assembler/ linker is supported with a 
reference manual. The first part con- 
sists of a series of exercises that serve 
more to familiarize you with the fea- 
tures of the package than to teach 6809 
assembly language. The remainder of 
the manual is a good reference on the 
various components of the package and 
the programs included in the system 
library. 

Donald Cowan of Waterloo Univer- 
sity has written a text on 6809 



assembly language programming. This 
text is available from WATFAC 
Publications Ltd., P.O. Box 803, 
Waterloo, Ontario, Canada N2J 4C2 for 
$10 (prepaid only). Some dealers may 
also have this book available. The next 
edition will be a bound book, while the 
first two editions are intended to be put 
into a three-ring binder. It is an ex- 
cellent text for learning 6809 assembly 
language on the SuperPET. 

New 8096 Software 

Most business software packages 
available for the 8032 have now been 
rewritten for the 8096. In addition, new 
products are being produced, like the 
"Silicon Office" from the creators of 
OZZ. The package includes a versatile 
data base manager that allows transfer 
of data from one data base to another or 
to the built-in word processor. There is 
also a communications module, which 
allows communication between "Sili- 
con Office" installations. My brief en- 
counter with this software left me truly 
impressed. However, a package of this 
magnitude obviously requires a much 
more thorough evaluation. If "Silicon 
Office" (or at least its concept] is any 
indication of the future support we can 
expect for the 8096, then we will be 
seeing some truly fantastic software. 

MCRO 




BETA 32K BYTE EXPANDABLE HAM FOR 

6502 AND 6800 SYSTEMS 
AIM 65 KIM SYM FET S44-Bi;s 

• Plug compaliblc with the AlM-fi.V.'^YM cipaTi. 
siori conii€t'Uir h\' ii^ijii,' j ri^ht iinijU' cmnw- 
tor (Mipplii.'dl . 

• Mcrtn)r\' biiard ed^e eimiiM-lor []li]jis inU) the 
6800 sU I HI!. 

• Conna?l5 lo PET using an addplifr table 

• Uses +5V only, supplied from Ihe hos^t com- 
puter, 

• Full diminienlalicin. Av.embli'd iind [«ltd 
iHjard^ are siitarantei'd tnr o[it' (nil vear. 
Purchase prico is i\iU\ rej^undable 11 [inarH is 
rt'Turned ijiidamajp^C wilhiri M da\s 

A^^mhled K i(h 32K HAM '... .i.'i41].llO 

ATeslcd with I6K HAM 32S.0CI 

Hart' Ixiard. muniial & hard-tn-utt part'.. . . itfl.OO 
PET interface kit. Connects thf 32K RAM lioard 
toa4KurHKPET S iilMK) 

See our full-page ad in 
B YTE and INTERFA CE A GE 



wabash 




8" or S"-*'' fiFiible diskerrcs ccriified lOCf/o error 
free wiih manufaaurer'^ 5-year limiied warranry 
on all 8" media. Sofl-iieclorcd in boxe? of 10. 
5'/*" available iri lO-^cctor. 
(Add ^3.00 jtir pluKiu- iihrani rasps} 

R" ^in;;k' sJdiixL Finnic di-n^iiv 327.50 

N" slntjlt' stdtd. diJLihle de-nsiiv 35,50 

8" doiiMi.' vidt'd, dnnhic dcnsiJv 45.50 

5' *" 'iiniilc sidtd. shiii-le denvil\ 27.50 

S'/' ^iii^le 'iidfd. doiibk dcnsUv 29 50 

5 ^/-"single sided ^ double density, ]0'Secror^29 50 



PAPER TIGER 
PRINTERS 

LDS460G9ii9Dol Malrii Prinltr SKTO.OO 

[DS560G Wide Carriage Printer 1099.00 

TERMINALS 

AODS Vn-wpnin[ S5W.UD 

leleVideo 910 S79.00 

1ck-Vidfo«l2C 679.00 

1 cleVideo t2nC 739.00 

li:lcVidco95n , 929.00 

8" DISK DRIVES 

.'ihusarlSOlR S399.00 

NEC FDl 160 (double \ided) ;ft9.00 



DYNAMIC RAMS 



41 16(30(lnv) vci ofS . 

4lh4 (MKifl 



s;4.oo 

5 IK (10 



TERMS: Minimum order JIS.OO. .MinLmum ship. 
ping acid handling 53.00. Calif, residents add 6''o 
^.ales tax. Cash, checks, Masiereard. Visa and piir. 
chase orders from qualified firms are aecepled. 

[Please allo^' ti^o weeks for personal checks lo 
clear before shipmeni.l Produi't availabiliiy and 
pricing subjccr lo change without notice. 
t^TER^AT10^AI. OKDERS; A,I,I I.', '■< i„ ,,„r. 
fhfisr priiT for all initiTs. Mniimxitn Oxiitjunn 
i-harae {\ ■SSO.Of). Orilrr\ villi irrui/yir-rrH/ /rj^its 
u-itl hr ilrliitfcd, tlxiTy": juiiih u Hi in' ri'f'irncd 
II Hi} Ifour iirdiT, AH prirr,^ iirr L'.S. iijilii^ 



comPUTER DEyices 

l«30 UI.COlUnS AVE. 

ORAnCE. CA 9SA68 

(7l4)633-7ft80 
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FOR YOUR APPLE II 

Industry standard products at super saver discount prices 




PARALLEL PRINTERS 

C-ITOH 8510 PRIMER Vitlualiy identical lo 
the NEC 8023. Same eleclro-mechanical 
internals. The only difference is the name 
and the price. Specifications:* 100 CPS 
dot matrix prinler • 80 column print- 136 
characters per line • Traclor/friclion feed 
• 7differentprintfonts included •2K printer 
buffer • Proportional spacing • Bit image 
graphics and graphic symlxtls. 

NEC & C-ITOH List: $800 

Special Price with any other purchase $595 

EPSON 100 PRINTER $749 



Z-80 CARDS FOR YOUR APPLE 

MICROSOFT SOFTCARO. Witfi CP/M« & MBASIC. 

(List: £399) . - - , $289 

Mfi#! ADVANCED LOGIC SYSTEM Z-CAHD. With C/PM»>. 

Has euerythinq the Softcanj has except MBASIC. Wot1<s with 
Microsoft's disKS too. ._•• 

(List: $269) .... $209 

^eW- U-Z-80 PROCESSOR BOARD (from Europe) 

Sof^A'are compatible with Softcard and 

ALS Software (Ust: $199) . . , .$149 

With CP/M®. add: {Ust: $75) $49 



(jE*^ ALS SYNERGIZER. CP/M-^' operating pacl(age with an 
80 column video board, CP/M« interface, and 1 6K memory 
expansion for Apple 11. Permits use of the full range of CP/M** 
software on Apple 1 1 and Apple III. 

(List: $749) .... $595 




80 COLUMN VIDEO DISPLAYS 
FOR APPLE II 

SMART1RM. 

{Not to be CDFiftised with SUPRTEHM) 

Software switching from 80 to 40 and 40 to 80 characters. 9 new 
characters not found on the Apple keyboard. Fully compatible with 
CP/M^' and Apple PASCAL®. With lowest power consumption of only 

2-5 watts. -.„_„ 

(Ust: $360) .... $279 



SMARTERM EXPANDED CHARACTER SET. 

7 "x 1 1 " matrix with true decenders. 



Add to above: $40 



EXPAND YOUR APPLE II MEMORY 

16K MEMORY EXPANSION MODULE. The preferred 16K RAM 

Expansion Module from PROMETHEUS. Fully compatible with CP/M' 
and Apple Pascal'. With full 1-year parts and labor warranty, 

(List: $169) $99 

MEMORY MANAGEMENT SYSTEM. Provides more free memory in 
BASIC by moving DOS into 16K card, 

(List: $49) $35 

16K RAM ADD-ON KTTS. Eight 1 6K full specification RAMS, 

Reducedto $19 

SATURN SYSTEMS 32K RAM CARD $1 99 




VERSAcard 

from PROMETHEUS 

Four cards on one! With true simultaneous 
operation, includes: (1 ) Serial Input/Output Interface, 
(2) Parallel Oulpul Interface, (3) Precision Clock/Calendar, and (4) BSR 
Control. All on one card. Fully compatible with CP/M * and 
Apple Pascal*'. _^__ 

(List: $249) ...,$195 



^ _ JOYSTICK 

IP \ Takes the place of two Apple Paddle Controllers. 
From BMP Enterprises. Heavy duly industrial 
construction and cable. Non-self centering. With 
polarity switches for consistent motion control. 

(List: $59) $39 

MODEMS FOR YOUR APPLE II 

HAYS Smartmodem $229 

NOVATION Apple Cat $349 

CENTRONICS COMPATIBLE PARALLEL INTERFACE 

Look out Grapplerl From PROMETHEUS. For use with 
KE*" Epson, NEC, C-ITOH, and other printers. Fully compatible 




With CP/M* and Apple Pascal^ 



Only 



With Screen Dump Graphics for EPSON printer, add 



$69 
$25 



VIDEX-80 $279 

WIZARD $269 

MONITORS FOR YOUR APPLE 

AMDEX 300G $229 

12" GREEN MONITOR $139 

12" BLACK & WHITE MONITOR $1 25 



All equipment shipped factotv fresh. Manufacturers' warranties included. 
Please add $3.00 per product for shipping artd handling. California: add 
6% tax; BART Counties: 61/2%. 



Phone forQuich 
Shipment! 




C415) 490'34Z0 

soc 

**The nutil order specialists" 
342 Quartz Circle, Livermore, CA 94550 
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MONEY BUSINESS 



Beat the I.R.S. 



You'd always pay the minimum Federal incometax if you 
had the knowledge and time to examine 120 tax return 
options. Well, now you can do it, with Datamost's TAX 
BEATER. 

Written by an I.R.S. Enrolled Agent, with 24 years ot 
financial and tax planning experience, the TAX BEATER 
automatically evaluates up to 120 return options from 
your input. It searches and finds the best tax path for 
you . . . displaying up to 15, and ready to print out the 
optimum method so you pay the minimumi 

The TAX BEATER can handle it all. From income averag- 
ing to loss carryovers to 
dividends, alimony, 
pension to special 
exclusions. It's 
perfect for the 
average tax- 
payer . . . indis- \ 
pensable tor 
the financial 
professional. It's 
so complete, so 
logical that, es- 
pecially in this in- 
terim year ot un- 
usual tax revisions, 
it can easily pay for 
itself many times 
over. Be ready for the 
I.R.S. . . . with TAX 
BEATER, the program 
that's updated for the 
1981 tax laws! 

5129,95 on disk for 
Apple ir. Completewith 
thorough, easy to follow 
documentation. 



.^ 



Beat the Real Estate game 

Real Estate has always been the major wealth-builder. 
In fact, more millionaire dynasties owe their creation to 
investments in real estate than anything else. And, it 
doesn't mailer . . . boom times or bust . . , inflation or 
deflation ... the knowing investor can make money, even 
create an empire' 

But, Ihe key to real estate success is accurate analysis of 
opportunities, knowledge of cash flows, return on invest- 
ment, current and future profitability, tax consequences 
and other Interrelated information — all needed, all 
necessary to making the right decision. 

And that's what REAP (Real 
Estate Analysis Pro- 
gram) IS all about. It 
takes your input, 
probes for the 
right informa- 
tion, scrutinizes 
the data, the 
opportunities . . , 
and automati- 
cally delivers the 
facts . . . showing 
you the possibilities 
. and why one situa- 
tion may be superior 
to another. In short, 
REAP can help you 
reap bigger profits. 
That's why REAP isthe 
program for any inves- 
tor ... a must program 
tor the sophisticated 
investor. Don't option, 
commit, invest or buy 
without it . . . whetheryou 
just want to make good 
money or create a suc- 
cessful real estate empire! 

$ 129.95 on disk for Apple ir. 
Complete with thorough 
easy to follow documen- 
tation. 




VISA/MASTERCHARGE accepted 
$1.00 shipping/handling charge. 
(California residents add 6% tax) 

' Apple II 15 a Iradernark ol Apple Compuler, Inc 



Available at 
compLiler stores, or from: 

DATAMOST 

19273 Kenya St. 

Northridge, Ca, 91326 

(213) 366-7160 
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GIIVIIX2MHZ 6809 SYSTEMS 




GIMIX ofiers you a variety of syslem packages including systems tliat feature BOTH 
IMICROWARE's OS-9 Level 1™ operating system and TECHNICAL SYSTEMS CON- 
^ SULTANTS' FLEX"-'. Switch between ttiese two predominant 6809 Disk Operating Systems, 

■h under software control, without the need to change PROMS, switches, or system configura- 

^V' _ tion. Syslem packages are aiso available for MICROWARE's OS-9 Level 2 and TECHNICAL 

^i^' ^ — -^^^tf SYSTEMS CONSULTANTS' UniFLEX"-'. You can select one of our featured systems or select 
'"^ ^^^" from our wide variety of system components to build a custom syslem to suit your needs. 

All systems include any required CPU Board options and afecomplelelyconligurefl to your speciticatinns Tfiey do not include 
disl( drives or terminals. See Da 9^5 4 and 5 for inlormation on 5'A" drives lor installation in IHe CLASSY CHASSIS and/or 6" 
disk drives and cabinels. Any combination of 5V. " and B" floppy disit drives, up lo lour driues total, can Oe used wilti systems 
tnal include coniroller (except UniFLEX' "systems wfiich require 8" arivesi 
For inlormation and pricing on addiiionai options see Ifie aporopnale pages ol this tjrocliure or contact tne laclory. 
56KB 2MHZ 6809 SYSTEMS WITH GMXBUG/FLEX/OS-9 SOFTWARE SELECTABLE 
INCLUDES: CLASSY CHASSIS, 6809 PLUS CPU Board, 56K Byte STATIC RAM, M3 Two Port Serial I/O board w/cables, and... 

with #58 single density disk controiier (System #59) $2988.59 

with#68 DMA double density disk controller (System #49) I^i^nnn 

TcsubslrUilpNon Volalile CMOS RAM wiiri battery b.ii^kuB add * 150.00 

128KB 2Mhz 6809 DMA Systems (or use with TSC's UNIFLEX or MICROWARE's OS-9 Level 2 

INCLUDES: CLASSY CHASSiS, 6809 PLUS CPU Board. #68 DMA Disk Controiier, Two 64K Bylo STATiC BAM Boards, #43 two 
Port Serial I/O board w/cables, (software not included. UniFLEXT" requires 8" disl^ drives) I^innnn 

Tn suBstilute 138KB ol Non-Voi.JiilaCMOS HAM w/Batterv Back-Upadd * JUO.OO 

56 KB SYSTEM #29 This system can be used as the basis for a custom system to suit your special needs. It includes: 
CLASSY CHASSIS. 6809 PLUS CPU, 56K8 STATIC RAM Board, and W3 TWO PORT SERIAL 1/0 board w/cabies. You can add to 

Itiis your choice ol Disk Controllers, Memory, I/O, Software, etc $2498.29 

50 Hz version of above add * ^^-^^ 

The GIMIX CLASSY CHASSIS " 

6800/6809 SS-50 BUS MAINFRAME 
The CLAS^'i CHASSIS includes: 

A HEAVYWEIGHT, ALUMINUM CABINET (tS" wide x 21" (Jeep x 7" high) paihled in a putty CQlored, 
duraOle Baked enamel linish the cat)inel holds our 6800/6809 molher board. CV Ferro-resDhanl power supp- 
ly and lias previsions lor mounung one or two 5'/. Floppy or Winchester disk arivei. The hack panel is punched 
lor 15 "D" lype0aiaconheclois(25piniaiid has provisions lor IworemovaOie connector ptales thai die available in 
a uarieiy ol conneclor conliguralions. Cattineis are normally supplied with two blank ptaies unless oilier types are 
requirefl or specilieo. The cabinet includes a Ian and veniilalion slots which direct cooling air ouer the Boards and 
pov^er supply The Iront panel has a 3 position, key locking, power swilch ihai permits the reset swiich lo be locked 

out. preventing accidental syslem resel, and a three position RESET/ABORT swilch Opiional liiler plates are j^ ^ 

available lor systems Ihal do nol use the SV." drive openings 

The 6800/6809 SS-50/C MOTHERBOARD includes: 

This highly uersalile molherooard is easily reconhgureil lor a vanely ol 6800 and BHoa SS-50 and S!i-50C bus configurations 
GOLD PLATED connectors are used fhrougtioul lo insure long lasUng electrical conracl and proleclion against corrosion 

II has Iilleen 50 pin slots, 8 DiP-switch addressaole 30 pin 1/0 slols. and a special 10 pin slot lor the baud rale ^eneralor board. The tully bullered 1/0 Clock can be con- 
Iigure0 1or4. a. or 16 decoded addresses per slol, and is DlP-switch addressable to any 32. 64, or 1?3 byte boundary Extended address decoding [SS-50C) allows the I/O 

Slock lo be addressed anywhere m the 1 M byte adaress space. 

The baud rale generalor Doard provides 11 standard (18i<l baud rates, horn 7510 38 4K, m 2 groups Programming jumpers allow easy selection ol up to live baud rales 
The hve Baud rate lines on the fiO pin bus are easily disconnected Irom ihe 30 pin bus lor use wiih SS-50C eilended addressing or as user dehned lines A slow I/O circuit, lor 
ttie 6809 CPU. can Be used lo generate an MRDV signal whenever an 1/0 slol is accessed (This allows, for example, using PIO Disk Controllers wilh a 2MHi, 6809 CPU). 

All data, address, and control lines are iully terminated and separated By noise reducing ground lines on Ihe bollom ol Ihe Board 

The .090" thick, double sided P C. board has a lull ground plane Faraday Shield on the top side lo lurther reduce noise 

The CV Ferro- resonant Power Supply tealures a custom designed lor GIMIX to GlMiX specs Constant Vollage. Ferro-resonant, laraday shielded, translormer thai provides 
Brown-oulandoveruollage proteclion and permits Ihe syslem to operate properly, even under adverse AC power inpul conditions It also includes an AC line liiler and AC reso- 
nant capacitor, 3 DC liiler capacitors, and GItMIX unique niter assembly Board Ihal has a clamping terminal block lor easy wiring connectors. The power supply provides -1-8 
Volts at 30 Amps, 4-16 Volts a( 5 Amps, and -16 Volts al 5 Amps, enough Ui power a Iully loaded syslem plus the two 5Vi" Disk drives, including Winchester types, that can 
bemslalied m the cabinel All supply outputs are liitered and individually lused The stanoard version operaies over an AC inpul range ol 90 lo HO VoHs. 60 Hz. Export ver- 
sions are available lor mpuls Ol 95 lo 130 or 190 10 260 volts 50 Hz 

CABINET, MOTHERBOARD, and POWER SUPPLY assembled, burned in, and tested $1198.19 

50 HzExport versions (specify voltage! Add ■ ■ $ 30.00 

Please see page 7 lor mloimalion on optional Ironl panel liiler plates. disK regulator Boards, Back panel connector plates, and back panel cable sets 

MOTt' Due la "BOtil latrsmc GIMI' UilNfFWUES *illi i drnes insBBM m CIMIX 6 OISKCSSINEIS "IM Oriws insulM lannal be 5hiMBi™ UPS Al ine cusmefS «JliOT »T will Wip IIiese aisttrna ™ UK wilh llie *iva pao« 
serarjlcly or VH^r [rs^ni ([MEBYt MBcl wilh ll« ari«5 irKljIM PBSE 5pealy Iha flearEa ^hipnng melhM "hsn oiasnrYg Begaroiess « ire shipomfl mHlioo cnisEn. all 5yilBii5 SJ! JigmOlM snfl lesled is crmtae unih (Klffl! sliiwms 
TO ORDER BY MAIL: SEND CHECK OR MOI^EV ORDER OF USE VOUR VISA OR MASTER CHARGE. Please allow 3 weeks For personal checks lo clear. U.S. orders add S5 
hardlina rl order is under S200 IXI Foreign orders add SIO hariQling <i order is under $200.00. Foreign orders over S200.00 will be shipped via Emery Air Freigril COLLECT, and 
wewillcnarocnoiiandlioq All orders musL be prepaid in U.S lunds. Please note lliat foreign checks have been laking about 8 weeks for colleclion so we would adi-isewir- 
ing money, or cbeoks drawn on a bank account in tbe U.S. Our bank is trie Conlinsntal Illinois National Bank of Chicago, 231 S. LaSalle Sireel. Chicago, IL 60693, account 
073.32033. Visa or Master Charqe also accepletf. 
Be iure In ado 130.00 Iru eacn ^Hf rKwJti 3upc'T *"eie oeedM 
GIMIK Inc reserves ihe right lo cMnac pricmgand pioducl specificatms al any lime wiHiounufrher nolice - GIWIX" and GHOST are regisiaied Irademarks OIGIMIX Inc. ©1982G1I^IX inc. 

GIMIX Inc. - 1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055 
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GIMIX 6809 CPU BOARD for the SS-50 BUS 



The GIMIX 6809 PLUS CPU is an extremely versatile board that offers the user a great many features 
and options which make it an ideal choice for a variety of systems and applications. 




Any one ol 3 memory management techniques can Be used; 
Slraigm Bank Select 

GI^IIX Enhanced DAT tv/soltware mile orolecl (opIiDnal} 
SWTPC cDmpalible DAT (required for SBLG-E) (oplmal) 

Soltware wirle pialecl in 4K blocks, el (he enlire aOdress space (when GEMIX 

enhanced DAT is installed) 

Jumper selectable processor clDcX speeds (1, 1.5. J M Hi.] 

Separate butters tor the 6S09 and the on card devices 



1 PBOM/ROM/RAI^ sockeis lor monilors and user soltware iiip to 32K) 

PROM/ROWRAM sockets individually fumpei seleclable lor single or multiple supply volUige 

and 1. J. 4 or 8K Byte devices (Some FPLAs do noi support 8K deraes) 

IK byles ol sctalchpad RAtifl 

6340 programmable limer wiih provisions tor exlernal clock, 

gate and output coirnecrlons 

Time ol Day Clocii (581671 w/Baltery backop 

351 lA or 9512 ArittimelJC Pracessoi w/Juriper selectable 2, 3. or J MHi. clock speeds 

(optioital) 

FPLA address decoding tor the B on card devices 4 PROM/ROM/BAM sockets. 5B167, 

9511A/35t?. 6840. IK scratchpad RAIil 

SoHware switchmg ot address conliguialions tor the 8 on card devices (allows sollware swil- 

[:bing between on board PROM/ROM/RAM resident system momtorsl 

All FPLA decoded devices can be individually enabled /disabled 

FPLA decoded devices are available lor DMA access 

ExtenfleEl addressing for tire FPLA decoded devices (can be disabled) 

Sollmare switching between on and oil board system monitors using eilended addressing 

Jumper selectable interrupls tor the 6840. 58167. and 9511 A/9512 

NMI inpui can be lumpered to Ibe bus or lo an eilernal conneclor 

BA & SS jumper selectable lor independent or gated Operation 

Jser delined lalch oulpui 

Gold lilOLEX conneclors lor irouOle tree coniaci 

SS-il) and SS 5DC compatible 

Full DMA c om pa bi lilies (works wilh any ol Ihe 6SD9 DMA methods) 

Full Slow memory capabilities 

Fully asseinDled, lesled and burned in 



$224.03 




WSYt GlHJX ESffi CPU ELDAHDS do iM incJude i baud isle gavra^ In s/fflt/fs thai tw\ii\fs a baai rale geiisaiv. \\ miai be pnwied efceivheie Jite GlHlX 6600^6309 nunilrairie hcUk i b^ lare ^^laaa on Ihs moiher tnard 

2 MHz 6809 PLUS CPU #05 $578.05 

The GIMIX 6809 PLUS CPU board tias a variety Dt other options that may be ordered al Ihe lime of purchase or added later, il Is tilly socketed to allow atJdJng ihe follow- 
ing options al any titne. 

GIMIX ENHANCED Dynamic Address Translation $35.00 SWTPc Compatible DAT (required tor S BUG -E) $15.00 

1KCM0SSctatchpadRAM(l 5MHz)SubstitiiIion $ 8.00 

ARITHMETIC PROCESSORS 

9511A(32Ciilmathw/trarscerdentais)4MHz $312.00 9512(64 bit math only) 3 MHz $265.00 

GIMIX 6800 CPU BOARD 

- 6800 MPU - DIP-switch EPROM adflressirg, ■^:^. ' ■ 

- 4K EPROM (2708) compatible with most standard gg^^ $288 OB 
-128 byte RAM 6800 monitors. Batid Rale " " 

- 6840 Programmable timer OptionAdd.,$ 30.00 
(oplional) 

THE UNIQUE GIMIX 80 x 24 VIDEO BOARD 

Upper and Lower Case with Descenders ■ Hardware Scrolling 
ContiguQjs 8 x 1Q Character Cells ■ X-Y Addressable Hardware Cursor 
IT IS THE ONLY VIDEO BOARD THAT GIVES YOU: ft usei proqrdmmibic bam thjricter generaior Custom 
cbaractBr sets, up to t^a [:har^ctor^ G^ch. C3^ tie stored and loaded inio tbo board under soHware conlral, tinm disk. tdpe. etc 
Tne ability to choose, under soltware control, 2S6 disp la fable characters Irorn 3SA available m tne 3 on board [2 EPdOM and 1 RAM) 
ctiEnacler yeneralors 

The abilily to diuide Ibe 356 Oisplayable cliaraclers into 8 gtooos, according to both ASCII Code and bit 8 lets ynut progiair deter 
mine how ear^Ji group is displayed. (Wbicb character generator to use. and wlielher il will be oofinal or inverse uideo. lull or reduced 
inlensity or a combinatioti ol these ) 

GHOSTabllHy: W place mulliple boards al the sarre address and access Ihem individodlly witboul aflecling tiie display ot tlie oltier boards 
The ablllly to control all these tealutes. on Ibe lly. through soltware 

* FullydBcoded. occupiesonly 3K oladd'BSSspace * Fully socketed - Gold bus conneclors * Assembled. Burned in. and Tesledal 2MH/ 

Deluxe Version with RAM Character Generator . . . $458.76 Without RAM Character Generator . . . $398.74 

* 50 Hz Versions Available * 




Versions of GMX8UG-90/FLEX and OS-9 that jse the GIMIX 80 x 24 VIDEO BOARD in place ot a serial 
terminal are available. These versions reqjire a user supplied video monitor and parallel ASCII 
keyboard. Contact GIMIX for more informalion. 



Gimix 



Also Available: For Use with Master Antenna Systems, 
Our64or32x 16 Fully interlaced, Uppercase Only, Video Boarij . 



^ 



,$198.71 



1337 WEST 37lh PLACE 

CHICAGO, ILLINOIS 60609 

(312] 927-5510 • TWX 910-221-4055 
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2MHz 64K BYTE STATIC RAM BOARD $638.67 

for 6800 and 6809 systems using the SS-50/SS-50C bus 

Also available. .. 

56K $578.57 

48K $518.47 

32K $398.37 

24K $348.27 

All versions have gold Oiis connectors and are fully socketed, assemtiled , burned in, and tested 
Versions with less than 64K can be expanded at any time by adding additional RAM chips, 

FEATURES: 

* ADDRESSABLE in two 32K sections with separate regular and extended address decoding for eacli section, Eacli section can be addressed to any 32K 
boundary in tbe address range (1M Byle wiih extended addressing). Each 32K section Is divided mtotourSK blocks tbat can be Individually enabled or 
disabled Disabled sections do nol occupy address space 

* FULLY STATIC MEMORY does not require complicated refresh timing or clocks for data retention. Compatible with any ol the 6800/5809 DIulA techniques. 

* GUARANTEED 2Mhz. OPERATION uses high speed (200 ns ) memory wlib no wait states or clock stretching required. 
1, LOW POWER NMOS RAtvl requires less than 3/A AfVlP [750 ma] typical at 8V. for a fully populated 64K board. 

Also available. . . 

NON-VOLATILE 64K BYTE CMOS STATIC RAM BOARDS with BATTERY BACK-UP 
With all the versatility of the above boards... PLUS!_ 

* NOfJ-VOLATILE MEf^lORY wiin Duiil in battery Oack-up. Retains data even with system power 
removed With tHe battery fully charged, data remains intact for a minimum of 21 days. 

* ULTRA-LOW POWER CMOS RAM requires less than 1/4 Af^lP (^5D ma ) typical al 8V for a 
fully populated 6'IK board. 

* LOW BUS VOLTAGE DETECTION inhltiits memory access during power up and power down 
to prevent false writes lo the memory. 

* VJHITE PROTECT SWITCH permits Ibe entire hoard lo be write protected tor PROM/ROM 
emulation and software debugging. 

64K. .$798.64 - 56K.. $728.56 - 32K. .$518.36 

All above RAM Boards are guaranteed for 2MHz operation. 

16 SOCKET EPROM/ROM/RAM BOARD 

WITH EXTENDED ADDRESS DECODING 

For Use With: Existing SS50 Systems and SS50C Extended Address Systems 
FEATURES: Up to 128K on a single board (using 8K devices) 

Can be used with 2, 4, and 8K 24 pin, 2716/2516 pinout, single supply voltage EPROMs and most pin- 
compatible ROMs and static RAMS. 

• Device sizes and types can be mixed on the same board 

• 2 separate 8 socket sections 
DIP-swilch selection of base address for each secllon 

Individual address decoders for each section, mcludirig extended address decoding 
Bi-polar PROfyis for address decoding allov^ mixing of device sizes within a section 
Separate slow memory generation for each section. (6809 only) 

• Each 50cl<et is jurrper programmaQle for device size and type (2, 4 or 8K PROM/ROM/RAM) 

• Fully Buffered • Fully Socketed . Gold Bus Connectors (Pooo oo 
ASSEMBLED, BURNED-(N, AND TESTED OtOO.Ot 

8K PROM BOARD $98.34 

• Holds eight 2708 or 2708-compafible ROMS. • Gold Bus Connectors 

• DIP-switch addressable to any 8K boundary, 

HIGH RESOLUTION BIT MAP GRAPHICS BOARD SET 

FEATURES: - 512 x 512 Dot resolution — A board set consisting of the Graphics Controller Board and the Screen l^emory Board (32K of 
memory) - Does not tie-up the processor or system bus for screen refresh - Occupies 8K of address space plus 8 bytes for control ports 
- Separate DiP-sv^itch selection for screen memory and control port addressing - GHOSTabilily allows multiple boards to be placed al the same ad- 
dress and be enabled/disabled under software control - Extended address decoding tor SS50C extended address lines 

ASSEMBLED BURNED IN AND TESTED $996.77 

NOTE: This Graphic Board Set requires a high resolution video monitor such as the MOROTOLA M4408 with a 30KHz horizontal scan rate. 
QJIItllVinc 1337 WEST 37th PLACE - CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055 
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GIMIX DMA DOUBLE DENSITY 
DISK CONTROLLER #68 

The GIMIX DMA (Direct Memory Access] DISK CON- 
TROLLER has the capabllilies needed to realize the full 
potential ol todays sophisticated multi-user/multi-tasking 
operating systems such as OS-9^" and UniFLEX'". 

HIGH SPEED using bipolar logic DMA circuitry for 
guaranteed operation at 2MHz. DMA transfers take 
place at full bus speed using 6809 cycle steal DMA. 
Once the required parameters are passed to the con- 
troller and DMA transfer is initiated the processor is 
tree for other tasks. Interrupts can be generated to 
indicate the completion of the transfer. 

SINGLE AND DOUBLE DENSITY data storage on any combination of 5% " and 8" floppy disk drives; single and double headed, 

single and double track density, up to 4 drives total. 

LOW ERROR RATES are insured by a data recovery circuit (data separator) and adjustable write precompensation circuitry for 

drives that require precomp. Separate precomp adjustments are provided for 5%" and 8" drives, 

ADDRESSABLE to any 8 byte boundary in the address space (1 M byte when extended address decoding is used). The board 

occupies only 8 bytes of address space, 

EXTENDED ADDRESSING control using the SS-50G extended address lines. Control of the extended address lines allows the 

board to perform DMA transfers to and from any address in the 1 M byte address space. 

FULLY BUFFERED with separate 5V." and 8" output buffers and schmidt trigger input butters for the disk drive signals. 

The DMA controller leaves the processor free to perform other tasks once tlie transfer is initiated, unlike programmed I/O disk controllers which require 
full time use of Itie processor during data transfers to and from disk. 

This IS extremely important in a mjlti-user/mjiti-tasking environment as Ifie processor can perform other tasks sucli as console I/O while a disk transfer 
is in progress. 

#68 fully assembled, burned in, and tested $586.68 

GIMIX DOUBLE DENSITY PIO DISK CONTROLLER #28 

The GIMIX DOUBLE DENSITY PIO (PROGRAMMBD I/O) DISK CONTROLLER Is a versatile floppy disk 
interface lor use in 8809 sysfems on Ihe SS-50 or SS-50C bus. The board physically occupies one slot 
ol the 30 pin I/O bus. 

• Double Ihe ijn(ormalted storage capacity of single density controllers 

• Single and double density operation 

• Phase lock data recovery circuit (data separator) 

• Adjustable vjrite precompensation (precomp) 
■ Controls up to lour 5y<" drives 

• Controls single and double headed drives 

• Designed to meet the data hold-time requirements of the Western Digital 1797 floppy disk 
controller I.C, 

Ths GIMIX DOUBLE DENSITY PIO DISK CONTROLLER is ideal for systems tliat require greater data storage than that provided 
by single density coniroilers, wilhout increasing Ihe numDer or type ol drives. In mosi cases existing 6809 systems can be 
upgraded by adding only Ihe controller and Ihe appropriate operating system software. 

#28 fully assembled, burned In and lested $298.28 

GIMIX 5/8 DISK CONTROLLER BOARD #58 

The GilvllX 5/8 DISK CONTROLLER is a versatile floppy disk Interlace lor use with both 6800 and 
6809 systems on the SS-50 or SS-50C bus. The board physically occupies one slot ol the 30 pin I/O bus. 

• Hardware and software compatible with existing disk controllers (SWTPc DC-1 , DC-2 and DC-3) 

• Controls up to four 5W" drives in 6800 systems 

• Controls any mix of S'/i" and 8" drives, up lo four drives totalj in 6809 systems 

• Provides lor double headed drives 

• Synchronous data separator for data reliability 

• Designed lo meet Ihe data hold-time requirements of Ihe 1771 floppy disk controller I.C. 
The GIMIX 5/8 DISK CONTROLLER IS ideal tor a variety of applications including Ihe repiacememol controllers in existing systems Asa 
replacemeni H can provide the added advantages ol a data separator, double headed drive capat)ility, and in 6309 systems the ability lo 
use 3" drives Double headed doves and 8" operation may require appropriate operating system software 

ffsaiully assembled, burned in, and tested $226.58 

ALSO As above, but for 5V4" drives only $198.48 

AVAILABLE: As above, but without 1771, tested, not burned in $158.38 

NOTE: Wtien ordering disk controllers please specify the make and model of ttie drives being used. 

5V4" DRIVES INSTALLED IN GIMIX SYSTEMS with all necessary cables 

SINGLE DENSITY DOUBLE DENSITY 





40 track (48TPI) single sided 


Formatted 


Unformatted 


Formatted 


Unformatted 


2 for $700.00 


199,680 


250,000 


341,424 


500,000 


40 track (48TPI) double sided 


399,360 


500,000 


718,848 


1,000,000 


2 for 900.00 


80 track (96TPI) single sided 


404,480 


500,000 


728,064 


1,000,000 


2 for 900.00 


80 track (96TPI) double sided 


808.960 


1,000,000 


1,456,128 


2,000.000 


2 for 1300.00 



CHART SHOWS TOTAL CAPACITY IN BYTES FOR 2 DRIVES. 
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SOFTWARE AVAILABLE FOR GINIIX DISK SYSTEMS 

GIMIX VERSIONS OFTSC's 6809 FLEX operating systems are available for all three GiMIX disk controllers. Ttiey fully support all the 
features of each controller and are software compatible with other versions of FLEX. GIMIX FLEX includes a disk FORMAT program 
that allows the user to pick the number of tracks to formal, single or double sided disks, and where appropriate single or double 
density. It also supports both single (48 TPI) and double (96 TPI) track 5%" drives and allows 80 track (96 TPI) drives to read, write, and 
formal 40 track (48 TPI) disks. FLEX is single user and limited to 56KB systems. 

Soecifv controller and typeof drive: 8"; or5V»"40or 80 track 5»o.oo 

NOTE- FLEX requires a system monitor (e.g. GMXBUG or S-BUG E). When used with a SWTP CPU and S-BUG £ and the GiMIX #68 DMA 
CONTROLLER, the GIMIX BOOTSTRAP PROM is also required ^ ^ . . , 

GMXBUG 09 includes advanced debugging capabilities as well as utility and memory manipulation routines. The standard terminal 
based version can be upgraded to video based for use with the GIMIX 80 x 24 Video board by changmg the bootstrap PROM to the 
Video/bootstrap Prom. It can be used with either GIMIX DAT or SWTP DAT, but they are not required. 

Price includes PROMs, Manual, and Source listing (Specify DAT) »^.e& 

Video/bootstrap or Bootstrap PROM only (included w/GMXBUG) ■•■■.■ ■,•■' ' Wr^^i..^' "^7f\, 

G!M!X' versions of MICBOWARE's OS-9 Level 1 are available for all GIMIX disk controllers- OS-9 includes PROMS and Disk. 
Microware's OS9 Debugger is also included. Level 1 is multi-user, but limits user to 56KB Specify controller and type of f^f'^e; 8-|; or 
5V." 40 or 80 track 5195.00 

• SYSTEM SPECIAL • GlMIX offers you GMXBUG/FLEX/OS-9 selectable under software 

control. See System prices elsewhere in this brochure. 

UNIFLEX is available for GIMIX Systems using the GIMIX 6809 CPU board and the #68 DMA Controller with 8" drives. It re- 
quires a minimum of 128KB of RAM. A signed license agreement with TSC is required before shipping. The SWTP DAT parts 

must be installed on the GIMIX CPU. 

UNIFLEX $550.00 GIMIX boot PROM for UNIFLEX S50.00 

MICROWARE's OS-9 Level 2 requires a minimum of 128KB of RAM. The GIMIX DAT parts must be installed on the GIMIX CPU 

GIMIX versions of Level 2 also include the Debugger rroseavai/ao/esoonj S495.00 

A WIDE VARIETY OF LANGUAGES AND OTHER SOFTWARE IS AVAILABLE FOR THESE 5809 DISK OPERATING SYSTEMS 

FOR MICROWARE's OS-9 LEVEL 1 4 2: „„i= „„ ncnD^^r., tinn nn 

Macro Text EOilor S125.00 CIS COBOL S895.n0 OS-9 PASCAL S40a.OO 

Sasfimbier "5-00 FormsZOplion ZOO.OD OS-9 C Compiler (Available Soon) 400.00 

BAS1C09 195,00 

FOR TSC^S FLEX 

6S09 Walive-Cofle Pascal Compiler 1200.00 Sort/Merge S 75.00 Stanflarfl Basic Precompiler S 50.00 

iTil 75 00 6809 Debug Package 75,00 Extended Basic Precompiler 50,00 

Extended Basic IDD.OO 6809 Diagnostics Package 75.00 6809 FLEX Utilities .75.00 

TextProcessingSyslem 75.00 6809 AssemPler 50.00 68000 Cross Assembler 250.00 

Text Editing System 50. DO 

FOR UNIFLEX ' Y^^r Mair)lenace Included on all Unitlex Prices. 

UttiFLEX operating System (6809) J55D-DD Uni FLEX Sort/ Merge 1150,00 Fortran 77(reqoiresrelocalin9assembler) $350.00 

UniFLEX Basic ^ ^ ^ ' joq qq Uni FLEX Pascal 300.00 5809Reloeating Assembler & Unking Loader ,, 175-00 

UniFLEX Basic Precompiler 150.00 UniFLEXBBOOOCross Assembler 300.00 Fortran & Relocating AssemDler(pkg. deal) .450.00 

UniFLEXTextProcessor 150,00 Enhanced Printer Spooler 150,00 

C Compiler (Reguires relocating assembler, availaWe soon] MO.OO C Compiler & Relocating Assembler 5DD.U0 

The above software is from MICROWARE and TSC. Numerous offerings of languages (e.g. G, PASCAL, FORTH), utilities (e.g. spelling 
dictionaries, cross assemblers, disassemblers) and application packages (e.g. word processing, data base management, accounting), 
are available from many other software houses. 

8" DISK CABINET and POWER SUPPLY. The cabinet features the same quality, 
styling and finish as the GIMIX MAINFRAME and mounts two standard size 8" floppy 
ancJtor Winchester disk drives. It will also hold 4 thinline 8*' floppys or a combination of 2 
thinline floppys and an 8" Winchester. , 

To provide an easy means of controlling the power to an entire system from one switch, 
three accessory outlets, one for the computer and two tor peripherals (terminals, printer, 
etc ) are provided. The back panel mounted power switch selects either OFF, ON, or the 
AUTO mode. In the AUTO mode, the power supply and two of the accessory outlets are 
controlled by the computer (or other device), connected to the third accessory outlet. 
When the computer is turned on or off, the cabinet senses the presence or absence of , . . ., ^ .r-^ 

current flow to the computer and turns itself and the other accessory outlets on or off. Circuitr)- is also provided to turn AC drive motors 
ON and OFF under computer control. A built in fan with a washable air filter provides cooling tor ttie power supply and drives. The back 
panel is punched for 4 connectors (two 50 and two 20 pin) for connections between the cabinet and the computer. 

The power suooly uses a constant vottage Ferro-resonant transformer for reliability and protection against brownouts and power line 
noise it provides -f 5 Volts at 6 Amps, +24 Volts at 6 Amps, and -5 Volts at 750 Ma. continuously; with ample surge capacity for 
drives that require higher starting currents. The supply has two separate 24 V. outputs that can be sequenced to delay starting of the 
second drive until the first is up to speed. 

All units are fully assembled, burned in, and tested. ^ ,, ^, ^ 

8" DUAL DRIVE DISK SYSTEM: includes two double sided 8" disk drives, cabinet, power supply, and all necessary cables to connect to 

aGIMIXMAINFRAMEorcontroiler(seeshippingnotesonpage8) ;,■■■„ ■/.;,-•■ v:: ; ■, ' ■^■.»* , X^ 

8" DISK CABINET ONLY: includes power supply and AC & DC power cables Note: Because different dnve models require a'"erent AG 
& DC connectors, be sure to specify the quantity and model number of the drives being used when ordenng $3o'oo 

omVE CABLE: for 8" floppy drives includes connectors for the disl< drives and a back panel connector for the 8" disk cabinet 
with 2 drive connectors M? 84 

MAINFRAME CABLE: for ijsewitfitheatwve cable; to connect the disk caiDinettoGIMIXMAI^ . . . |^5-81 
8" FILLER PLATE: used when only one drive is installed S14.83 
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GIMIX 2IVIHZ INPUT /OUTPUT BOARDS 

SERIAL INTERFACE BOARDS am GIMIX serial interface cards use the versatile 68B50 programmable ACIA 
that provides software control over: number ot data bits, parity, stop bits, and interrupts; plus a full set of error 
and status flags. Ttiey all feature RS-232 compatible input/output witfi RTS, GTS, and DCD handsfiake signals, 
TtieGllvlIX SINGLE PORT serial interface also lias 20 Ma, current loop output for use with GIMIX RELAY DRIVER 
BOARDS, teletypes, etc. 
All serial boards have gold plated, fieader type connectors for corrosion resistance and reliable operation. 

PARALLEL INTERFACE BOARDS AI! GIIvIIX parallel boards use ttie 6821 PIA for compatibility and versatility. 
Eachi 6821 provides two 8 bit ports witti a variety of handsfiake and interrupt generation modes. 
Optional cable sets are available to provide 25 pin "D" type data connectors for back-panel mounting. 

SINGLE PORT SERIAL INTERFACE TWO PORT PARALLEL INTERFACE CARD 

(f^or the 30 pin I/O bus) $88.41 (For the 30 pin bus); $88.42 

DIP-switcnes provide lull control over i/0 and handshaking configuralion — 
easily accessible, no soldering necessary (or: 



RS-232 or Curieni Loop selecl 
One ol Iiue DauO rales or an eilemal clock 
Optional conneclior 1o Ihe Interrupt Request line 
Override ot Itie DCD and CTS modem control signals 





Oncard regulators lor +5, + 12. and — 12 volls provide 
power at llie conneclor for modems, cassette interfaces, elc. 

RS-232 and Current loop drivers and receivers keep outpul from tlie GIMIX Serial 
Interface powerful and clean 

OTHER FEATUHES INCLUDE: 

■ Modem Conlfol Signals - has dala carrier deled and clear lo send Irpuls 

■ Cassette Inlertace Control — has a diode-proiecled ealernal clock irpul and a 
separate clock output * Secondary ftS-232 inpul and output channels 

• Current loop input and outpul " Readei Control output ' Requesl lo send output 

2 PORT SERIAL INTERFACE (For tt.e 30 pin i/obus) $128.43 

Solderless jumpers provide easy selection and changing of options. 

FEATURES: 

• 2 separate FIS-232 parts (with hanilshaks) on a single board 

• Jumper programmable connector pmouts lor easier connection Id external devices. (Connectnr can be 
programmed as DCE or DTE) 

• Provides direct plug-in oi standard tlS-232 connectors when used with optional GIMIX cable sets. 

• Individual baud rate and interrupt select jumpers for each pert. 

• Selectable ler use wMh A. B, or 16 addresses pet slot. 



EACH PORT HAS: 

„- Elghl data I/O lines — 

fully bullered, with 

Schmidt-tngger inputs 

lor high noise immunity 
»- DlP-swIlcti selEclion. of 

either input or outpul 
■-■ Its own buMered input 

handshaking line 
r- Its own buflerflff outpul tiandsbaking line Itial Is strappable tor input. 
y DIP-smltches for connecting to IHe interrupt Request or the Non-MaskaBle 

Inerrupt lines. 
^ IIS own prolesslonal-quality gold-plaied header connector 
^ Gold Bus Connectors 
^ IIS own DIP-socket ior connecting to lioards that need an eiternal 8-hit or 

outpul port such as Ihe GIMIX Opto board. 
^ Oncard regulators for -f 5 and - 1 2 volts provide power at the connectors tor 

keyljoards, tape readers, etc 




8 PORT SERIAL BOARD 

(For the 50 pin bus) $318.46 

Tfie GIMIX 8 PORT SERIAL INTERFACE has 3 tieader 
type connectors for external connections. The center 
connector provides Transmit Data, Receive Data, and 
signal ground for all 8 ports. Tlie outer 2 connectors 
eacfi provide TX, RX, and signal ground as Virell as the 3 
fiandsfiake lines RTS, DCD, and CTS for 4 ports. 



FEATURES: 

" 8 separate RS-232 poris (with handshake) on a single 50 pin board 

' Extended address decoding for the SS50C bus 

" Occupies only 16 Byles of address space 

' DIP-swilcli addressaDle to any 16 Dyle boundary 

■ Individual OlP-swilch selectable liaud rates and interrupts for each port 

" On board buad rate generaior lor baud rales Irom 75 lo 38. 4K baud 



8 PORT PARALLEL INTERFACE BOARD 

(For the 50 pin bus) 

■ Eigfil 8 bil parallel pons on a single board 
• Four 6821 PIAs 

■ 3 ports butlered tor output 

■ 5 ports bi-directional (nol buffEredl 
" Built in interrupt generator outputs 1 second or 1 

minute interrupts 
" Occupies 16 bytes ot address space 

■ DIP-swItch addressable to any 16 byte boundarv 



$198.45 



'.■!'*": rr:: 



CABLE SETS FOR ALL ABOVE BOARDS . . . ea $22.95 

Cable sets include: Ribbon cable with a matching connector lor the 
I/O board, a 25 pin "D" type data connector for back panel mounting, 
and mounting hardware. 

(Please specily which board when ordering cable sets) 



GIMIX UNIVERSAL SYNCHRONOUS & ASYNCHRONOUS SERIAL I/O BOARDS, ims 30 pin tod s available m turee 

versions wilh a 68850 ACIA, a 68B52 SSDA (Synctironous Serial Data Adapter) or a 68B54 ADLC (Advanced Dala-Lirk Cantroller]. Control logic is provided lor loqj 
mode operalion of tfie 68B54 ADLC. All three lealure JLimper selectable RS-23ZC or RS-«3 ( single -end ed|, or RS-422 (Diffetenliall line drivers and receivers lot llie 
Receive data, transmit data, external clock, and handshake signals. External conneclions can be made ititougti -— «^ P^imi^^ 
the 26 pin tieader at the lop of the board or, when used witli an optinai GIMIX cable set, a 25 pin "D" type dala A| |^ Li|| | ||.yv"~"^' 
conneclor The jumper proptammaPle I/O connector pmouls can be arranged lo suit a variety ol interlace V ^ / 1337 WEST 37th PLACE 
configurations X,.^ CHICAGO. ILLINOIS 60609 

With 68650 ACtA ($244.50) with 68B52 SSDA ($254.52) with 68B54 ADLC ($268.54) (312) 927 5510 • TWX 9i0-22i-4055 
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Control 31 Separate 

AC Circuits (20 amps max. ea.) 

RELAY 

DRIVER BOARDS 
FDR A.C. 
POWER CONTROL 

4 Boards (124 relays) can be con- 
nected to one 20 ma. current loop. Eacfi 
board controls 31 G.E, RR8 relays. 

Use multiple serial ports for additional groups of 

124 relays. 

SIMPLE TO CONNECT Only two pairs of wires coming from 

Boards, these wires may be the standard telephone type. 

REMOTELY LOCATABLE. Relay Driver Boards can be conve- 
niently located for A.C, power distribution — away from the 
computer and other Relay Driver Boards. The board operates 
in eittier the active or the report mode, as specified by the 
computer. In the active mode, the board interprets the 8-bit 
data received as a command to turn on or off a particular 
relay. Following abrief interval to allow the selected realy to 
operate, the board senses that relay's status (on or off). If the 
status is other than expected, the computer tal<es 
appropriate action, as determined by the program. A com- 
mand received in the report mode has the same results, ex- 
cept for relay activation. This allows the mode to check relay 
status at any time. 

RELAY DRIVER BOARD ACCESSORIES 

MOUNTING BRACKET * custom designed to hold a Relay 
Driver Board and 31 relays. The bracl^et (26" x SVi" x 4") and 
transformer will fit in a standard electrical cabinet (extra room 
needed for wiring} creating a neat and easily installed system, 
TRANSFORMER * 2 Amp,, 24 volts. Custom manufactured 
to our specs tor powering a Relay Driver Board and 31 G.E. 
RRB relays, 

PRICES 

RELAY DRIVER BOARD OfJLV 

BRACKET 



■*"""-'"" ' r -[■ ■ ■"^---i 




your computer are needed for each set of four Realy Driver 

it the on-board UART detects a transmission error, such as in 
framing, parity, or overrun, no relays are activated and no 
status scan occurs. 

Clamping terminal bloclts for wiring simple SPST-N,0, 
momentary contact remote switches to individual relays or 
groups of relays, both on and off, provide manual control as 
in a normal low voltage switching system, even without the 
computer. In event ot power failures, the relays will remain in 
the same state that they were in when power is restored. 
DATA rates up to 1200 baud, allow operating up to 120 relays 
per second on each port, 
COMPACT — Only 24" x 5" 

Distances and operation of boards and relays are dependent 
upon wire length and gauge, and type of transformer. 



G,E, RR8 RELAYS * 24 volt, split coil, mechanical latching 
type. Once ON they stay ON (drawing no current) until they 
are powered OFF, and vice-versa. Each relay can handle 20 
AMPS for switching lights, motors, machinery, etc, up to 277 
V,A,C, — UL listed. 



S488.86 
$ 38.21 



TRANSFORfvlER S 14.24 

RELAY DRIVER PACKAGE $1083.08 

(Relay Driver BcBrO. 31 HR-B Relays Bracket anO Iranslormerl 



OPTO-BOARD FOR REMOTE SENSING $348.85 



Links any computer to 34 Outside-World Signals salely 

Inputs isolated to 1500 volts 

Perfect lor detecting closure of switches and relays 

Built-in Debouncing. 

Signals may range from 5 to 24 volts D.C. 

Can delect signals sent by devices such as wait switches, hidden 

Hooi switches, electric eyes, alarms, smoke detector, thermostats, 

and a multiplicity of other applications. 



All switch ports are constantly scanned by an on-board circuit. 

No processor time is required, A built-in memory buffer saves up 

to 64 closed-swiich signals, permilling the processor to complete 

lengtl^y tasks between interruptions 

FULL HAIMDSHAKII^G LOGIC; 

DATA READY output DATA ACCEPTED input 

BUFFER FULL output RESET mpui 

ALL OUTPUTS ARE BUFFERED AIsID TTL COMPATIBLE 



PARTS AND CABLE SETS FOR GIMIX BOARDS AND SYSTEMS 



BAUD Rate Generator Board $88,93 

GIMIX double disk regulator with two 4 amp regulators 

to provide power for 5Va" drives 68,22 

Filler plates (when no 5" drives are used), 2 required , , , . 14,92 

Missing Cycle Detector 38,23 

8" Disk Cable and Back Panel Connector Set 29.25 

8" Disk Cable Set 44,26 

GIMIX 50 PIN PROTOTYPING BOARD 

• Double sided with plated thru tioles anO gridded power and ground lines. 

• 16 rows of pads on. 100 x ,300 centers, up to 72 fourteen pin ICs. 

• Accepts standard 6, 8. 14, 16. 20, 24, 2B, anP 40 pin DIP devices 

• The entire top edge has pads for .100 x .100 header (ribbon) connectors 

With golO bus connectors and heat sinks — unassembled 



5" Disk Cable Set $34.96 

I/O Cable Set, each {specify board) 22,95 

GIMIX 2" DRing Binder 900 

GIMlX3"DRing Binder 12,00 

OPTIONAL Back Panel Connector Plates for Mainframe 

Choice of: Blank; SO-239; BNO; 20 & 50 Pin Header; 

34 & 40 & 50 Pin Header, Connectors not included 8,60 



Pads for solder connections or ,100 center headers on all 50 bus lines. 
Accepts 4 TO-220 regulators; 2 on the + 8V & 1 ea. on the -h / - 16 V lines 
Provisions for decoupling caps distributed throughout the array 
Can be used with wire wrap, winng pencil, solder wiring, etc, 
S56,fi6 



Gimix 



inc. 



1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312) 927-5510 



TWX 910-221-4055 
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IF YOU CONSIDER THE PRICE, COGNIVOX AT $249 IS THE BEST 

BUY IN VOICE IfO. 

IF YOU CONSIDER THE PERFORMANCE, YOU WILL BUY IT. 

BECAUSE COGNIVOX OUTPERFORMS ALL VOICE INPUT OR OUTPUT 

PERIPHERALS FOR THE APPLE II. 

AT ANY PRICE. 



COGNIVOX VlO-1003 is a state-of-the-art 
Speech Hcsx>jinilion and voice output peripheral 
for the APPLE 11 cejmpuler. It enables the APPLE 
to recognize words or short phrasta spoken hy the 
user and it can talk with natural sounding voice. 

SPEECH RECOCNITION 

COGNIVOX recognizes words (such as "one," 
"enler," etc.) or short phrases (like "total 
amount," "ilel weight," etc.) from a vocabulan' 
of 32 entries. The vocabulary entries are chosen ii> 
the user to suit his application. Then COGNI- 
VOX is "trained" to the vocabulary hy repeating 
each entry three limes into the microphone under 
the prompting of the system. 

During training, COGNIVOX analyzes the 
voice of the user and compresses all the important 
informaHon in each entrj into 48 bytes of data 
called the reference paltem. When training is 
complete, words spoken in the microphone are 
similarly analyi-.ed and the resulting 48-bit pattern 
is compared with all the reference patterns to ob- 
tain a best match. 

The power of COGNIVOX is derived from pro- 
prictar\- pattern generation and pattern matching 
algorithms that allow quick and easy training and 
give a recognition accuracy eqjal to much more 
expensive units. 

Vocabularies larger than 32 words are possible 
by swapping reference patterns in memory using a 
key word, for example, "change vocabulary." Or 
the swap can be performed under |>rogram con- 
trol. 

VOICE OUTPUT 

COGNIVOX can talk with a vocabulary of 32 
words or short phrases. No restrictions are placed 
on the vocabulary which can l>e programmed 
simply by saving the words into the microphotw;. 
The speech waveform is then digitized using a 
data compression method and stiired in memory. 

When voice output is desired, the selected word 
or phrase is reconstrgcted and played back using a 
built-in speaker/ amplifier, A jack is also provided 
that allows coimeclion to external amplifiers or 
speaker. 

This method of voice output offers two very ini- 
portant advantages; First, the user has full control 
over the selection of the vocabulary and the type 
and tone of voice. Second, the voice output is nat- 
urally sounding human speech which is pleasant 
and easy to understand. These feature; arc not 
available in most other voice nutput devices in the 
market. 

The voice output and speech recognition voca- 
bularies are independent of each other and can be 
different. Thus it is possible to establish a dialog 
with the computer. 



USi\G COCMVOX 

COGNIVOX is designed for extreme ease of 
use. II Ls a complete system, fully assembled anil 
tested, including hardware in an instrument case, 
oiicrophone, power supply, cassette with software 
and user manual. It plugs into ihe game I/O port 
in the APPLE and does not use up the valuable 
peripheral slots, 

Software provided with COGNIVOX include 
dernOTisIration programs and two voice operated, 
talking video games. All programs are unprotect- 
ed so thai the u.scr can e.\aipnne and modify them. 

An optional diskette for DOS 3,3 includes all 
cassette software plus disk facilities to store and 
retrieve vocabularies on disk. 

Adding voice I/O to your own programs is very 
simple. A slatement in BASIC is all that is needed 
to either recognize or say a word. C'omplete in- 
structions on how to add voice to your programs 
are given in the manual, 

APPLICATIONS 

COGNIVOX adds a whole new dimension to 
man-computer interaction It can be used for data 
and command enlr\' when hands and/or eyes are 
busy. As an educational tool. As an aid to handi- 
capped. As sound effects generator. As a tele- 
phone answering machine. As a talking calcula- 
tor, or talking clock. 

The list is endless. With a BSB home controller 
iiiterfare it can be used 10 control by voice aji- 
plianccs and lights around the house. With an 
IEEE 4SK interface card it can be used to control 
bv voice instruments, plotters, lest systems. And 
all these devices could talk back, saying their 
readings, alarm conditions, even their name. 
Finally. COGNIVOX is asu|)er toy, a fa.scinating 
device to plav with. Imagine an adventure game 
that talks to warn you of danger and lisleiis lo 
vour commandsl 



ORDER COGNIVOX TODAY 

To order COGNIVOX by phone, call us at (805)685-1854, 9AM lo4PM PST Monday through Fri- 
day, and charge it to your lil ASTERCARD or VISA. Or you can order by mail. Send us a check or 
money order (or $249 plus $5 shipping and handling (CA residents add 6% tax). Software on 
diskette (DOS-3 3) order part # DSK-3,3, $19. Foreign orders welcome, add 10% tor air mail 
shipping and handling. COGNIVOX Is backed by a 120 day warranty against manufacturing 
defects. ^^_^^_ 



SPECIFICATIONS 

Rccctgni^er type: 

Isolated word, speaker dependent, 
Vocabulafj' siite: 

32 \\ortls or short phrases for both recognition and 
\'»ite response, 
Dialog oapabiLJty: 

RrtttJgiiilion and re^txjnse vocabularies can be dif- 
ferent. 

Word DuralJon 

Greater than 150 rii.s and less than 3 seconds. 
Silence gap between words: 
150 ms mini in urn. 
Training required: 

Wuil pronounce vocahularv 3 tinier to train 
reoognr/er. Allows words to be individually 
retrained. 

Reeognilion accuracy: 

Up to ^S% - RecogniMon accuracy de^Jends on 
speaker cjiperieiice and choice of vocabulaiy, 
Tvpc of voice output: 
Disilal recurding nf user voice. 
Audio output: 
130 mW 

Frcfiuency response: 
UMlto3200Hr.. 
Puwer coiuuinption: 

120 mW during recngnitioii, 350 mW maxin^um 
during *;peech output. 
Power suppiv: 

flV DC, 3O0'mA. unregulated. 
Dimensions: 
5"\iy'\ 1.25" 
Memtir>' requitemenls: 

ApproK. 4K bytes for program and tables, 1.5K 
b\'lcs |>er ■htK\ of speech for storage of voice 
re:<ponse vocabularj (Approx. 7O0 bytes per 
word). 

VOICETEK 

DeptG, P.O- BoK 388 
Goleta, CA 93116 

fiLSO fiVAILftBLE for COMMODORE 
COMPUTERS and the AIH-65. 
CALL or vntlTE for MORE ItlPO. 
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7SEG: 
PET Giant Character Set 



jby John Girard 



Use this routine to display 
aipha-numeric characters in a 
iarge, seven-segment dispiay on 
the screen. 



7SEG 

requires: 

40-column PET/CBM 

With slight modifications 
for screen size, it wiii run 
on an 80-coiumn CBM or a 
22-coiumn VIC. 



Changing the size of PET characters is 
impossible without major modification 
to your PET- But, with the print utility 
7SEG, you can construct giant, seven- 
segment style characters on CBM/PET 
screens, 7SEG characters are visible up 
to 40 feet away and are ideal for any ap- 
plication where visibility is critical. 

This article presents an all-BASIC 
core program which can be adapted to 
your specific needs. Some of the poten- 
tial applications include clocks, 
counters, device status, and instru- 
ment readouts, such as digital multi- 
meter displays. 

7SEG constructs numbers by se- 
quentially drawing the contents of 
seven strings, Al$ through A7$ (see 
figure 1|. Each string prints one seg- 
ment, composed of a series of spaces 
and cursor controls. The segments are 
turned on or off by adding reverse field 
controls to the print statements. To 
print an 8, for example, you would call 
the subroutine (program line 315): 

PRINT" '■A1$A2$A3$A4$A5$A6$A7$; 
[RETURN 

In this example all seven strings print 
in reverse field. To print a 0, you would 
call another routine (line 235): 

PRINT" ■■A1$A2$A3$A4$A5$A6$" " 
A7$; : RETURN 



Figun 1: Illustration ol tha seven numeric segment print strings. 

A2$ 

















A1S 




A7$ 


— 


A3$ 












- 






A6$ 


— 






A4$ 

















D 



START OF 
NEXT DIGIT 



A5$ 



Bl*=" 31 311 U" 

R4$==" m ai mill' 
R5$=" iiiir 
H6*="a la ID ID" 



Figure 2: Display of a floating point number. 



* !dJ4 



Figure 3: Illustration of the four diagonal segment print strings. 



LIS 



L2$ 



L4$ 



L2*=-"ii fi a sar 
L3«=" ail ail II" 

L4*= ■ HC liD ICW" 



L3$ 
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In the latter example, the final string 
|A7$j is printed off. Referring again to 
figure 1, note that the printing of A7$ 
positions the cmsor at the starting 
point for the next character. Therefore, 
to print a series of numbers, you just 
move the cursor to the desired starting 
position, then simply print Al$ through 
A7$ over and over with the appropriate 
reverse field controls. This relative 
positioning technique allows for fast 
operation. A four-digit real number 
with floating decimal will appear in 
less than 1/3 second (see figure 2). To 
produce alphabetic displays, you will 
need just four more strings to handle 
the diagonals, Ll$ through L4$, il- 
lustrated in figure 3. 



Load the driver core and enter 
several numbers less than 10,000. Note 
the editing features. Leading and trail- 
ing zeroes are blanked for numbers 
with less than four significant digits. 
Enter the word "MAD" and watch the 
diagonals come into play. Enter the 
word "ERROR" and see the largest 



word I have squeezed into a 40-column 
screen. Think of the possibilities on an 
80- column screen! 



To illustrate the flexibility of 7SEG, 
I have included a short overlay program 
to reduce the character size and allow 
display of five significant digits. Simply 
type the overlay onto the original 
program. 



John Giiard [along with Loren Wright, 
MICRO'S PET Vet) developed more than 
two dozen college-level physics programs 
for the University of California at 
Berkeley. Girard is now working as an 
accounting applications piogrammer at 
Pacific Telephone. His address is 676 
Alma # 202, Oakland, CA 94610. 



Listing 1: Four-digit "core" program. 

100 REn*«« rSEG DRIVER CORE UITH 4 ClflNT SIZE DIGITS & LETTERS «*# 

105 REM WRITTEN EV JOHN OIRRRD 11/1/S0 

110 REM DO HOT REHUMFER THIS FROGRFinM 

115 GOSUE 465:REM INTITIFiLIZE STRIMGS- 

120 PRINT":]" 

125 PRINT"<S "■ lhPUT"a".flJ: FL = 

130 U = fl3S<VflL':F[*)>- SN = SC;N':VflL^fiI> J 

135 m = 5TR$(H} 

140 REM MAIN DISPLRV LOOP 

145 IF fi* = "MRE" THEN 415 

150 IF m = "ERROR" THEM 365 

155 PRINT"«*»Mil"I>N*; ■ L = LENCNI) IF L > 6 THEN L - 6 

lt;0 REM CLEAR DISFLfiV ON 2ER0 RESULT 

165 IF VftHfl*) = THEM FOR I = 1T04G0SUB 330-HEXT I.OLN*="" OS = 0.GOTO 125 

170 REM FLOFlTING DECIMBL 

175 FOB I=1T05:P0KE DC+I*9,32 

1S0 IF riIIiI(N».I*l.I> = ■'." THEH FL = 1 -POKE DCtI*9.160 

1S5 OH VHL'tllCtCNI.I + l.D) GOSUE 240.250.260.270.^SB. 290.300. 319,320 

190 IF niEf(NJ. 1 + 1,1) = "0" THEH GCSUB 230 (Continuedl 



EXCELr9 

The Ultimate bSog Board for Apple 




EXCEL-9 FLEX, a famous DOS, Assembler and Editor included. 

Also able to use Apple DOS. 

8KE versatile monitor contains 35 commands including 6809, 

Can handle all Apple slot I/O routine from EXCEL-9. 

On-board progrdmmable timer for both 6809 and 6S02 systems allows printer 

spooling, multitask, etc. 4ff- '^fet,|S^^^" 

50 page well documented manual. '^f- ^S^S?^^^' •' 

64K RAM area expandable for multi-MPU operation. 
Able to switch MPU from 6809 to 6502 and vice versa in both machine code routine 

and BASIC. 
TSC 6809 BASIC, EXTENDED BASIC, PRECOMPILER, SOFT/MERG, etc., are 

coming soon. 



Ask your nearest dealer 



or 






:^i^- 



Dealer Inquiries are Invited. 



BSD LABS CO./LTD. 

c/o AbCom ■■ ...' '^.1! 

P.O. Box 5203 ■%^*^" 
Mission Hills, CA 91345 



Introductory 

Price: 



^ ^ ^ ^ — - foi" Board & FLEX 
-^Wyy.95 diskette 

(Sales tax not included) 



FLEX u a trade mark of Technical Systems Consultants, Inc. 
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Listing 1 (Continued) 



155 REM ELRNK TRfl:LIt4G ZEROS 

230 IF I > ^L-l' THEN COSUE 530 
205 IF ':FL=E)> FiHD (I=4> THEN 1=5 
210 NEXT lOLK* = N* 

215 GOSUE 350: REM POLHRITV 

220 GOTO 125 

225 REM SUBROUTINES BEGIN HERE 

230 REM PRINT 7SEG 9 

235 PRINT" a"rtlSH2SFIS$Fl4fR5*fle:t"BM7I; ^RETURN 

240 REM PRINT 7SEG 1 

345 PRlNT"B"Bl*H2*"S"fl3*FI4*"S"fl5*fl6rfl7t. ^RETURN 

250 REM PRINT 7SECJ 2 

255 PRINT"a"fil*"d"H2tft5*"i"rt4*"a"fi5tfl6tfir*. ftETURH 

260 REn PRINT 7SEe 3 

265 PRIHT"S"RlJ"d"Fi2#Pl3*H4*FI5t"!"He*"a"fl7$; RETURN 

270 REM PRINT FSEd 4 

275 PRINT"a"flIf"i"Fl2S"S"fi3tFI4I"""R5*Me*"a"fl7t, RETURN 

260 REM PRINT 7SEi3 5 ^„^.. 

205 PRINT" S"Fll?FI2J"S"(13*"d"fi4tFl5*"S"fHBj"a"F17*, ^ RETURN 

290 REM PRINT 7SEC 6 

295 PRIHT"S"fll*"B"Pl2*fl3*"a"Fi4*fi5*nSJFi7«; ^RETURN 
300 REM PRINT 7SEG 7 

365 PRINT"5"fll*"a"P2*fi31fi4l:"a"R5JR6*R7J; ^RETURN 
310 REM PRINT 7SEG S 

315 PRINT" S"fll*fi2tH3$H4$fl5IR6*fl7*; ; RETURN 

320 REM PRINT 7SEG 9 

325 PRIHT"a"Ftl*fi2tR3iH4f"l"R5*FI6*"3"fi7*; RETURN 

330 REM PRINT fl ELRNK 

335 IF (l>5) fiHD <FL=n THEN RETURN 

340 IF VflL^RiJ = 9 RNB a;>5) THEN RETURN 

345 PRINT"B"Hltfi2*R3*R4*R5*Re*R7*; RETURN 

356 REM POLRRITV 

355 IF OS = SN THEN RETURN 
360 IF SN = 1 THEN 370 
365 PRINT"ffl"I!N*"S "■pRIHT"d 
370 PRlNT"a"DN*"i S i '-PRlNT-a 
375 PRINT"ia"DN3"rH " PRINT 
380 OS = SN RETURN 

3S5 REM PRINT "EPPOR" 

390 PRINT":^H"HN*. 

S'^S pRIHT"d"fll*fiiJ"i"i=(3*R4I":J"H5tP6*R7S"arHl^R23:H5iB4Jfl5i"a"ii63-fi;-|''W'HlE.. 

4Se pRINTfi2JR3*fl4$R5*"a"Pl6*fl7*"!lTTHlif(2JR3t"a"n4fRbJfif-ffi7£"Mi!Wi!l"ftbtfi7l; 

435 FOP I = 1 TCi SG0.HE;>:T 1 

410 GOTO 120:REN RESTART LOOP 

415 REM PRINT "MRD" 

420 PPlNT"r>MM«l"DN*. GOSUB 435:G0SUE 445: PRINT "111", COSUE 455 
425 FOR I = 1 TO 308 : NEJ-;T I 
430 GOTO 120:REt1 RESThlRT LOOP 

435 REN PRINT M 

440 PRINT" 3"R6*"T'RlX".!>l"L2I"Trlr'.lJ:fl3ffi4J"'TTnT>»H". RETURN 

445 REM PRINT R 

450 PRINT":-l"LifL2tB4*"a"ft5*"a"R5fR7*; RETURN 

455 REM PRINT D 

460 PRINT"a"fll«"|ilWL2IL-3*"lilS"flSt"l"R7t. :RETURN 
465 REM LORIi STRINGS N THINGS 

470 ni* = ■' m ^l t 

475 R2J = " JU" 

430 fts* = " Ml Ml ami" 

485 R4* = " Ml Ml )MMI" 
490 fl5* = " ■■■■I" 

495 R6* = ■■-] in in in" 

500 R7* = "H r«»i»H" 

505 Lit = "rtES 1 n " 

510 L2J: = "II W M tfcll" 

515 L3* = ■■ 'III am 11" 

520 L4f = " iin iin n" 

525 DC = 33501 

539 DN* '= "jroaWflflflKWBliiIi'MBBM": RETURN 



PRINT"" ":QOT0 389 
" PRINT"" Si ■ " GOTO 380 
"-PRINT" 



MICRObits 



(continued) 



Oi = 0:(jOTD 1£5 



Listing 2: Five-digit overlay. Enter listing 1, (ollowed by this patcli. 

100 REM*** 7SEG PRTCH FOP 5 DIGIT NUMBERS*** 

105 REM NRITTEH EV JOHN GIRRRD 11/1^39 

110 REM TO USE.. OVERLAY THESE LINES ON THE CORE PRGGRRM 

155 PPINT"l*|ili»l"DH*; L = LEN^N*;' IF i, ^- 7 THEN L = 7 

165 IP VRLfR*) = THEN FOR I = lTCi5 ' COSUE 33e:NE>-:T I OLNJ=' 

175 FOR I = 1T06:P0KE IiC+I*S.S2 

180 IF MIDitN*,I + l.l"> = "." THEN FL = 1 POKE IiCtI*S.160 

285 IF (FL=9S RNI' (1=51 THEN 1=6 

335 IF (i:>6> RNB tPL=l> THEN RETURN 

540 IF VHLM1S> = AND a>e; THEN RETURN 

40e PRINTfl2tR3*fi4*fl5f'a"H6tn7*"W"Rlifi2*R3*"aW*R5*R«R7t"Mi!r«M"R6tft7*. 

440 PRlHT"a"R6*"n"Rl*"MI"L2*"TTll"LUfi3*R4*"mmiMi*l".. RETURN 

459 FRINT"ai"LlJ"«"L25R4f"""154-"a"fl&*fl7*. RETURN 

470 flit = " TH "1" 

475 R2t = " »■' 

430 R3t = " .HI MMI" 

485 H4t = " .ill MWI" 

490 R5t = " nil" 

495 flBt = '■! in in" 

509 fl7t = ■■» -ymamr MCftO 



Apple/Morse Decoder 

Apple software decodes Morse from 
any CW receiver. No hardware 
interface required. Locks onto any 
speed or pitch. Receive news, sports, 
weather and chitchat. On disk or 
cassette with complete 
documentation — $12.50. 

Bob Wiseman 

118 St, Andrews 

Cincinnati, OH 45245 



OSI Screen Editor 

Never retype a line with Edit-All. 
Dynamic insert/delete corrects any 
line on the screen. With user- 
definable scroll window and full 
cursor control and screen clear. For 
OS-65D systems — $19.95. Universe 
(by Galaxian author] plays like Cobra 
Copter— $14.95 tape/disk, 

DiVIP Systems 

319 Hampton Blvd. 

Rochester, NY 14612 



BASIC LOAD & SAVE w/fllename 

Tired of LOAD-SAVE times, tape 
documentation? Now SAVE with 
filenames on your cassette programs. 
LOAD by filename. Gives directory of 
tape as you go. Employs a token I/O 
system to decrease tape I/O by 50%! 
$10.95 (plus postage). 

Computer Science Engineering 

c/o David Sandberg 

71 Reed Street 

Lexington, MA 02173 



OSI 01 P ELIZA 

Talk with youi computer! ELIZA 
converses with you in plain English. 
It's responses are often uncanny, 
almost human! Cassette 8K — $9.95 
ppd. Adventures, other programs 
available. Free list. Programmers: stop 
feeling rejected! Send us your 
programs, documenration for big 
profits. 

Cygnus Software 

781 W. Oakland Park Blvd. 

Suite 432 

Ft. Lauderdale, FL 33311 



(Continued on page 
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OSI COMPATIBLE HARDWARE 

IO-CAiaXS£RULK)RT 1119 

ACIA based RS-232 serial piinlei Qon. DIP SWITCH seise tibia tauO rates el 300-9600. 

Handsriakino(CTS)inpur linfliBpfevidedtQSignAlthtecomputer when the printer butter 
is lull Ck>mpBliblei>riiriOS-6SU U1.2 andOS-eSD. 

K>-CM PARALLEL PORT tirS 

Genlrorrjcs Sleridern Parallel printer Inlerlacelor OSI completers. The can) comes com- 
pleie with 10 li. ol Hal nbbon cable. Compalible with O&^D and 0&46U sollwaie. 
lO-CAaO [XABLO PARALLEL PORT t17S 

DIABLO 12 BIT WORD Parallel port tor use wlih word pn^cessor type primers. Complete 
with to ft. cable 'Co<npalit>le with OS^U soMwam. 

IOLEVEL3MULT1-USGR EXPANSION t4S0 

Provides 3 printer interfaces currently aupporlad by OSI-Setlal, Cantronica Parallel, 
Diablo Parallel IKolmemDryalDIMOtorMulli-userexBcutlvs.iPonBflnalclustsr The 
LEVEL 3 card allows a' parsiorol an OSI C3 machine up lo 4 uaars with appropriate ad- 
ditional memory partitions. 

3«MEM-CM»...UM 1«MEM-CIW...t3M) «MEM'CIM...Uia 

24K memory card IS avallahle at 3 dillerent populated levels. All card^ are luMysockaleiJ 
lor £41^ olmernory. The card use5 2tl4-300ns chips DIP SWITCH addressrng is provrded 
in the lorm clone 16KbtocliaiKj oheSKtjIock, Also aupportaOIPSWITCH memory parti- 
tion aodresaing loruae In multi.user systems. 

PL«Ta FLOPPY DISK CONTROLLER tIM) 

OSI-Type ILoppy disk controller and real time clock. Will Support 5'A'orS'. Single or 
double-sided drives Pe<^uiras d'lvaa with separated data and clock outputs. 
BIOIMMBAREIOCARO %S0 

Super 110 Card. Sup portsBK 0(21 14 memory In two DIPSW ITCH aOdrssBablo4Kblocl(a, 
2 16 Bil Pa'allel Ports may be used as printer iniertaces. 5 RS-232 Serial Pons with CTS S 
RTS handsliaking. irVilh manual and Uole:r connectors. 

BMEMCMSBAREMEWORYCARO ISO 

Bar e24K memory card, also suppcdsOSI-type real time clock and tloppydlalr controller. 
With manual and Mole* connectors. 

MS PROTOTYPE CARD •» 

Prototype board holds 9614 or 16 pin iC's Will alsoaccommodatelS. J4, orlOpinlC's. 
Row and cokimn ?one markings, easy layout. ^,' epoiry glass P.C board. 
CIP-EXP EXPANSION INTERFACE *W 

Espan sion tor CI P 600 or 610 boards lo the OSI 4a Pin Buss. Jses expansion socket and 
Interlace circuitry to OKpand to 48 Fir Backplane. Requires one slot In backplane. 
8P.5tO BACKPLANE t47 

Assembled 6-slot backplane with male Molen connectors and termination resistors 
DSKSW DISK SWITCH O* 

A ciTCu it when added to OSI Minillopp/s/stemseitends the lileol drives and media. Ac- 
complish this by shutting olf Wihilloppy Spindle motor when system is not accessing 
the drive. Complete KIT and manual. 



D&N MICRO PRODUCTS, 
INC. 

3684 N. Wells Street Ft. Wayne, Indiana 46608 
21W485-6414 

TERMS: Check or money order Add $2 Shipping^ Outside U.S. add 10%. 



EXCITING NEWS 
FOR COLOR COMPUTER USERS 

FLEX, OS-O 3ncJ the Radio Shack Disk System 
ALL on ttie SAME Color Computer 



WoulO vou believe Ihet you can ryr* FLEX, OS-9 
and Radio S^ack di&h aaflware an llie same Calar 
Com pu Fur, dni5 all you have 10 ao \& cnar^g^ me □isk'^ 
Tnut i rigriT |u5i cfi^nQe tne dbsk, » you nawe ^ 32K 
CD\ai CampulEF Ailh The Radia Shack drsH sfsletn. 
a\\ you nasd 10 ido IS iriako d trivial rnoOkl gallon lo 
access 1 "9 hidden 32K, as aescrtbed m ihe Feb. la^up 
DPCQLOnCOUPUTERNE^VSand 1Mb March PSiuaol 
■6H" Micro. You can gel FLE;* from us '\^nt now 
OS-5 ^iii be re^dy Eiy suimiBr PIe^^e note ihai ihi^ 
iibill only work «ith Ihe Radio Shack disk sy^lorTi ami 
32KJ6JK rnomory chios Ihal R£ calls KK Maybe 
(Hey out 6aK'e m your?, loo. H you don"i hgi-B b 
copy oP IhE ailicle, asnd a SASE ana fe'U senO iF ID 
you 

Using Ihii^ ^yBlpriL Eo run FLEX snd 03-5 EiaE 
many adv^nlage!. FirUL it gp<B^ yOu OBK Irom j.BtO 
rigm up (o FlEX. This means fhai ALL FLEK 
CompaliblE SDltware wtll 'un wild ^O 
MODIFICATIONS and NO PATCHES' jnaiv are no 
rnemcv conllicis Mcause we rno"fld t^e screen uo 
abD^a FLEX rijhich Ie^veb IIie Ldi^ef 4aH Irae lor 
u^Ur f/iayiams 

What you eno ua *H'' ►? *9K ior user pFo^rams, 
BK Par FLEX and anolEiEr fiK abavB FLEX Por Iha 
acfoens ana aluK we are worhirs on a muin screen 
lormsl 50 ycu can paga 1>ackwaFiI Id ee^ uihaE 
scrollad by and a Hi Ra^ £trHan Ihal wiM aOdbrs Lr£ 
10 nave Zi imcs by 4F CLaracier display rnat's 
better tnan ai ftpple! 

VJe alao I m p lama n TeD a lull Fund Ion k^vboard, 
Mitn a contro' key and escape Key APi ASCM coaes 
can rLDf^ ba ganaralait Piom EUa C^lor Compular 
kaybdard' 

We aJso adt^ea some belts arid wbLsltes lo Radio 
Shacks Diak ay^lam wherk yuu'rp ninnmg FLEX cr 
OB-S lAie are aupporlmg single or doubicr arcrcd, 
single or doubre dan^ily, 3^, i<^ and QO track drives 
LI you usadnublasideiTdrivas, tha maximum is rhrSa 
driven because we use ihe orn^e 3 select lo* siJe 
salact WJien you ara running Ih? Radio Shack disk, 
p| A I II vork nMh tnc Uouble sided drives but It yiH 
only use ons si da and crkLy Jg LracliS ElsinQ 00 IraCk 
dri^:. j£ okay, but «ill r^OI be COn^paliDIU wplh 
sianiT^rd RddiQ Sbsch soUware, Vdu can also sei 
EacH drjvafi sreppirtg ratp aridd'lvB lypB JSSnr DS 
- SD or DD) 



In c^se ycii> don' I urrderaland fiow lliis Ai^jrhs, I'll 
give you a blpaf eiplarialion. The Curur CDmpiilai 
was designed so Ibal lP>a roms m Ihe uyslem could 
Oft lijined oPf urtOai auPlv^Are conirol. In ^ noimal 
Co\DI Gompulcr Ibis WDifld only maka it go away 
Nowe'Jer, il you puL a program in memoiy tD do 
something pprsl jllkQ l>H»t m FLEX or 0S-9J, wlipn 
ypu lu'n oil II«e roms, you rtiill have a lull BiK HAM 
System lAilh mmch id Un your prHjflram (FlEX or OS' 
9) Whan Iha ronis are turned Ofl, H is as il you had 
removed liem irom ihe computer They aio gone' 

Now, lie need Ihe other hall o* the &4K i^m chips 
lo work, and this seems m be ihp case mosi qI Ihe 
lime, as the an Ida sla las Ol CDkiraa, you could also 
pul &4K chips lr> 

We deciOcd thai ibis was Ibe besl Aay lo luh 
FLEX and OS9 on tha Color Compuler Decause n 
does rerttOya Ihe roms I'Om the memory map and 
reaves the lull 4flK lor user pro^jiams ir you |uSl 
pul in mamory lor FLEX and u£e 1^6 EasIC hOOks toj 
vo. all yeu hflwe is a Imie o«j 3tiK lot uaw 
orH>gianis, In addtnon, yaiy law FLEX prosprams will 
runwithciul baing mOdilied and some won't run very 
abILpI at all(Oijr DATAMAN+ lor e-flmplej Lei me 
Stale It age in, ALL FLEX COMPATIBLE PROGRAMS 
WILL RUN WITHOUT MODIFICATiOW III and Iha 
same goes lor OS 9' 

II is atso Ihe OhJLV way 05-9 *ill run because 
^K IS jusi npl Br>Oufrh, 

Soma neat utiiilies are included 

UOVEROM moves ColOr Basic Irom FOM lo RAM. 
Qacausa iTs moved ro RAM you can r>ol on'v access 
il rrurtk Flex, VhMJ CBH run It and even change 'I" 
Vou can load Color Gomuler ca^aelle ^oliware and 
5a''B il lo FLEX disk Single Drive Copy, Formal 
and Sclup commands ara bIsq included 

Il you don'i have a Color Compuler. we can sell 
you one comr>iele '■nm gAK ram, ^4K rom. Single HS 
dtsk drive and FLEX Pdp only 11,490, set up and 
ready ID go. 

FLEX with EdiL A:,rrib and msla Nation disK is Si99 



FRANK HOC5G LABORATORY, INC. 

IW MIOTOWN PLiZA • SVnACUSE WEWYORH; 13210 • (JlSWlTKe 



BREAK THE TIME BARRIER! 

Speed-up and expand Apple ][ functions 
with TWO all-ne^v, low^-cost utilities. . . * 

1. UNIVERSAL BOOT INITIALIZER (UBI) $49.95 

• Initializes DOS 3 3 or 3.2.1 iJisks Ihat load RAM Card on boot in 1 .7 seconds. • UBI-initializetJ disks will RUN (BRUN or EXEC) one 
of two GREETIIMG programs supplied by the user. ■ Built-in error handling capacity ensures execution of correct GREETING 
program whether one BASIC or botli BASiCs are available. • Obsoletes use of Apple's BASICS disk and DOS 3,3 System Master 
disk for fast single-disk direct booting. • The DOS 3,2.1 UBI-initialized disk boots on eitlier 13 or 16 sector PROMS. • Multiple 
copies of UBI-initialized disks can be made with standard copy programs 

2. AMPER-SORT/MERGE (A-S/M) $49.95 

■ Can sort 1000 records in seconds, • General purpose Disit Sort/Merge Utility for Apple DOS 3,3 text files, • M/L Read, Sort 
and Merge for speed, • Sorts up to 5 input files into 1 output file. • Sorts random or sequential filesalphanumerically {Ascending or 
Descending) up to 5 fields, • Merges 2 to 5 pre-sorted files into a single file. • Compatiblewith most data base programslhat create 
standard DOS 3.3 text files |e g., VisiCorp's VisiFiles (formerly Personal Software's CCA QMS files)], 

SYSTEM 

REQUIREMENTS: 48K Apple ][ or ][-!-, ROM or RAM Card. DOS 3.3 (or DOS 3-2,1 for UBI) and one or more disk drives. 

COST: $49.95 (+$3.00 Postage and Handling) for each Utility Disk (with Training Disk and Manual). 

You can gel the Training Disk and Instruction Manual for either utility. 

[VISA. Mc or AMER EXP| Call cybertrDfiics internatiEinal, inc. 



FOR ONLY $15: 
CREDIT CARDS: 



MAIL ORDER: 



Clearinghouse: (212) 532-3089. 

Send checl< (no Purchase Orders or C.O.D.'s) to S&H Software. Box 5, Manvel, ND 58256. 



'¥LICENSEDFROMAPPLE:AIIAppleComputertnc.programs — FPBASIC.INTBASiC, DOS 3.3 & DOS 3.2.1 — used inS&H 
Software's utility programs are licensed from Apple Computer Inc. by S & H Software. Ttie unique UBI license to software 
vendors allows tffeir use of these Apple Computer copyriglited programs to execute tlieir programs on UBI-created disks, 
without further licensing from Apple Computer Inc. Software vendors' inquiries invited for both utilities. 



S&H Software 



f{ 



BoxoManvfl Nl) .IHase 
(701)(ifl(5-2.'574 



Applesoft Variable Dump 



by Philippe Francois 



This handy debugging utility 


Sample Run 




presents a "dump" of current 
variable array values for 


10 DIM (¥I'';(1,25,BB*':2>,CC<3> 
30 ceo? = 959.99 




Applesoft In ROM. 


4& BE*(0> = '■THIS"iBB*<lJ = "IS fl";BB*<2? = "TEST" 




DRUM 






3BRUN fiRRflV DUMP 




Applesoft Array Dump 


requires: 






Apple w^ith Applesoft in ROM 


CI.. 1>=0 

ee*':0:j=this 




This program follows and completes 


<1>=I3 P 
•r2)=TE5T 




the "VARIABLE DUMP" program by 




Scott D, Schram from the May 1981 


cc ';0:>=0 




MICRO. The original program printed 


<1>=999.99 




all non- subscripted variables. 


:Dt':i> = "THHT'S RLL" 




My version retains the Schiam 






skeleton program but is a little more 


DCRLL ie.334 




complex since array storage is more 






complicated than simple variable 


Rfl'iO. EI> = 1 




storage. 


a.e>=0 




To load "ARRAY DUMP" enter 


■;i.i:j=0 

ce.2)=B 




monitor mode and type machine code 


a-2> = 199?3 




into memory beginning at $4000. Then 






save the routine to disk with "BSAVE 


BBt(G>=THIS 




ARRAY DUMP, A$4000,L$1A3." 


<15=IS fi 
':iO=TEST 




To use the program load ARRAY 


CC ^ej=e 




DUMP into memory with a "BLOAD 


( 1:1=999. 99 
<2>=0 




ARRAY DUMP" followed by "CALL 


>:3>=G 




16384." (You may instead BRUN AR- 






RAY DUMP.) As in the "VARIABLE 


D *<e.i= 




DUMP" program, hit any key to stop 


<l>=THfiT'S FILL 




or start the listing. 






•i4i = 






(z->^ 




Please direct correspondence to the 


<6J- 




author at CNRS/Laboratoire D'lnfor- 


C7> = 




matique pour les Sciences de I'Homme, 


(95= 




31 Chemin Joseph Aiguier, B.P. 71, 


a0>= 




13277 Marseille Cedex 9, France. 
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MICRObitS (continued) 



6800/6809 Software 

Includes compatible single-user, 
multi-user and network-operating 
systems, compilers, accounting and 
word processing packages. Free 
catalog. 

Software Dynamics 
2111 W. Crescent, Sta. G 
!,' Anaheim, CA 92801 



PET/CBM Owners 

Real world software at low cost. 2114 
RAM adapter and 4K Memory 
Expansion for "old" 8K PETs. Write 
for free catalog! 

Optimized Data Systems 

Dept. M, Box 595 

Placentia, CA 92670 



Bus Expansion Motherboard 

A 44-pin bus expansion motherboaid 
with 6 slots can be used with VIC- 20, 
AIM, SYM, KIM. Has seventh slot for 
connection cable, plus layout for ± 
Vcc supplies. Bare board only $32.00, 

Robert Ramsey 

2052 Rustic Road 

Dayton, OH 45405 



I' 



OSI Non-Symbolic Disassembler 

Now look at machine code programs 
in disassembled format. Standard 
6502 mnemonics. Many screen 
control features, step-through memory 
to look at ROM and RAM routines. 
Runs in under 4K memory. Autoload 
cassette only $9.95 (plus postage]. 

Computet Science Engineering 

P.O. Box 50 

291 Himtington Ave. 

Boston, MA 02115 



Expand Apple Memory! 

Memory boards from 16K to 256K by 
Microsoft, Satum, Legend, SVA, etc. 
at lowest prices. Also, 8" floppy 
drives and hard disks by LOBO, 
CORVUS, and SVA at big discounts! 

Connecticut Informations 
Systems 

218 Huntington Road 

Bridgeport, CT 06608 

(203] 579-0472 

MCRO 







; *»::*:lc***:»*t:»>|.>H:*+>t*1.*********i***** 






1 **s* 






*** 1 






; **!« 




RRRFlV DUMP *** | 






1 *** 






*** 1 






; »*■* 


roUTIKE TO DUHP ALL HRftPlY *** j 






i *** 


iJHRIHBLES TO 


CURISHT *** 






1 *** 


OUTPUT DEUICE *** 1 






i *>ftf* 






*»t* 1 






S **i*' 


BV 


PHILIPPE FRRHCOIS *** | 






1 *+;+ 






*** 1 






S -MH^^^-^* *********** ****W" *#i**^i*****W* 






; EQURTES. 


. 








UfiftL 


EPZ 


res 


; FPSOFT-S POINTER 






UflRH 


EPZ 


tec 


; TO BRFWIV WRIFIBLE STORfiGE 






EHOSTL 


EPZ 


tSD 


I flPSOFT-'S POINTER 






ErOSTH 


EPZ 


tSE 


1 TO EM? OF STORRGE 






CH 


EPZ 


«24 








XSBU 


EPZ 


«46 


; SflUE flRER FDR X REG. 






POIhlTL 


EPZ 


toe 


; POINTER TO 






POIWTH 


EPZ 


POINTL+1 


; CURRENT UHRIRBLE 






SPL 


EPZ 


POINTH+1 


; STRING PRINT POINTER 






SPH 


EPS 


SFL+1 








LEH 


EPZ 


SFH+l 


J LENGTH OF STRING TO PRINT 






HDOL 


EF'Z 


LEM+1 


;OFFSET POINTER TO 






HDDH 


EPZ 


RDDL+1 


S NEXT UftRIRBLE 






TVPE 


EPZ 


CDS 


J TVPE OF UHRIHBLE 






TVPOUT 


EPZ 


TVPE-J 


; SVMBOL TABLE OF UBRIfleLES 






ENUURR 


EPZ 


TVPCiUT+t 


; END OF CltRRENT flRRflV UHRIBH-E 






SHIFT 


EPZ 


ENDUflR+2 








IWX 


EPZ 


EHlFT+1 


1 mx. uflLue FOR x reg. 






I NOV 


EPZ 


imX'H 


1 MRX URLUE FOR V REG. 






NBC'IM 


EPZ 


IHDVi-1 


; NUMBER OF DlftENSION 






DIM 


EPZ 


HEOIM+l 


; SIZE DIMENSION TRBLE 






STROBE 


EOU 


tee IB 


1 KEVBORRD STROBE 






KBOfiRD 


EQU 


cceea 


i KEVBOflRD 






« 
J 




RPPLEOUHTES... 






i 


<bbL 


RPPLE PEELED U0L2> 






CIURVF 


EOU 


tE2F2 


; HPSOFT'S INTERHRL NUMBER 






PTRFHC 


ECJU 


tED2E 


i HANDLING ROUTINES 






MOUEFn 


ECU 


*EfiF9 








OUTdO 


EOU 


tDBSC 


; PRINT CHfiR IN fl REG. 






CRDG 


ECU 


tDRFE 


; PRINT fl CflRRIRGE RETURN 






OUTSPC 


EQU 


SDE5? 


! PRINT fl SPACE 






PRBLK 


EQU 


*F94S 


; PRINT THREE SPACES 






HPSOFT 


EQU 


«D43C 


J flPSOFT'S URRM START 






» 


ORG 


(4060 








I PETERMlHE TVPOLTT'S 


TRBLE 






STRRT ! 








4096 


B3R5 




LDFI 


tf'V 


; INTEbtk RRRfiV (SVMBOL i-D 


4062 


fl202 




LDX 


mB2 


1 USE TlOO BVTES FOR EHCH ELEMErJT 


4304 


55CF 




STR 


TVPOUT, X 




4QS& 


R5R4 




LDR 


#"*" 


J STRING RRRfly 'JSVMBOL t> 


4Q0S 


H203 




LDX 


#*63 


i USE THREE BVTES FCR EHCH ELEMEI^T 


400R 


95CF 




STR 


TVPOUT, X 




4890 


H?ifl6 




LUFl 


«" " 


; RERL ARRRV (S^'^BOL " "> 


4a0E 


FI205 




LDX 


lt«05 


; USE FIUE BVTES FOR EACH ELEMENT 


4016 


95C:F 




STR 


TVPOUT, X 




4012 




' 








4B1S 


2eFEDft 


JSR 


CROO 


; PRINT R C.R. 


401? 


FI56B 




LUfi 


UflRL 


; HOUE BVTES 


4017 


S5O0 




STR 


POINTL 


; FROM RPSOFT-S 


4619 


FiS&C 




LDft 


UflRH 


; POINTERS TO 


46 IE: 


S501 




STR 


POIHTH 


; F1?0GRflM--S POINTERS 


461 D 




J 








40 in 


fi^ee 


LOOP 


LDfl 


POINTL 


; SEE IF UE 


40 IF 


C5&D 




CMP 


EHDSTL 


; RRE AT END 


4021 


0609 




BIC 


PRIHTl 


; NO 


4023 


fiSBl 




LDR 


POIHTH 


J CHECK HIGH BVTE 


4Q25 


CS&E 




CMP 


Er-IDSTH 


; IF E:0TH are EnUflL NO MORE 


4027 


0683 




BHE 


PRIHTl 


; RRRRV URRIAELE LEFT 


4029 


4 Cisco 4 


JMP 


RPSOFT 


; RETURiJ TO BRSIC 


402C: 












402C 




1 PETERMINE THE TVPE 


OF THE NEXT RRRflV IJRRIRBLE RNO 


402C 




; HGTE 


IT 


H THE URRIRBLE 'TVFE' 1 












(Continued on next paxej \ 
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Array 

4B2C: 
4e2C: 

402E 
4S30 

4037 
4939 
4Q3fl 
4Q3C: 
4ei3E 
4640 
404 3 
4043 
4045 
464? 
'1C14FI 
.)C4ri 
494C 
4Q4E 
404E 
4 WE 
4e4E 
404E 
404E 
4e4E 
4CIT.1 

4053 
4055 
4658 
4355 
405B- 
495P 
405E 
4066 
4011.2 
4063 
40&5 
40^.7 
4069 

40e.e 

4060 
4B6F 
4070 
4072 
4074 
41375 
4077 
4i:i7S 
40 7 P 
407E: 
'ie7D 
'107F 
40® 1 
4S81 
46S! 
40S1 
40Sil 
4003 
40S3 
4SS4 
40f;i6 
40£S; 
40S9 
40SR 

40j!C 

4neE 
40SF 
4051 
4093 
4093 
40^3 
4QTI3 
4055 
4097 
4095 
■-109R 
■105C: 
409E 
405E 
4e9E 
409E 
409F 
4001 
4SF13 



Dump jcontinued} 



fieoB 

S424 

20FEDfl 

ei00 

3013 

CS 

Bies 

1007 
0903 
35D0 
4C4E40 

n905 
S5[)e 
4C4E4e 

11902 
35Dei 



PRINTl! 



FI20B 

CS 

BIBB 

95DB 

C8 

ES 

B100 

55HE 

EH 

E4D5 

PSF0 



R6De 

0900 

55[>fl 

CR 

E4P9 

D0F9 



IS 

0500 
65D7 
5500 



LX-V 
STV 
JSR 
LPFI 
Etll 
I NY 
LCR 
BFL 
LDfi 
ETFl 

J^5P 



*t*00 

CH 

CRDO 

i:pointl>.v 

T'.'Pl 

<FOINTL>,V 

TVP2 

tt«03 

TSTE 

LABEL? 



HEXT CHAR UILU BE PRIHT 

FIT THE LEFT MHRGIH OF THE UIHDOW 

PRINT n C.R. 

THE HIGH ORDER BIT OF THE 

DETERMINE THE TVPE'S URRIflBLE 



IT'S ft STRING 



TVP2! 



TVPl: 



LDB ttt05 
STfl TS'PE 
JMP LFSELE 

LDR #*e2 

STH Tvre 



IT'S R RERL 



IT'S AN INTEGER 



PRINT THE FIRRflV yflRIRBLE'S NRME 

FOLLOWED EW ITS SVMBOL AND 

COMPUTE THE RORESE OF Tl-E NEXT W=lRIHBLE 



203341 
R6C>0 

B5CF 

205CDB 

CS 

0100 

3505 

CS 

Bie0 

S50S 

18 

RECt5 

6506 

S5[>5 

fi5e6 

650! 

35D6 

Cfi 

El 00 

S50FI 

Ofl 

S5D5 

OfH 

85DS 

IS 

R5D5 

6505 

35D7 



LABELS: 



J5R PRIHTH 

LDX TST'E 

LDR TVPOUTjX 

JSR OUTDO 
INV 
LPfl 



J PRINT WRIRBLE'S NRME 

J CHOOSE IN TVPOUT TABLE THE SVMBOL 

i CORRESPONDING TO THE TVPE 

( AND PRINT IT 



<P01NTL?.V 



5TR RPDL 

INV 

LDR (POINTLl, 

STR RDDH 

CLC 

LDfi RDDL 

RDC P03NTL 

ETFl ENDURR 

LDA RDDH 

RDC POINTH 

STR EHDUAR+l 

INV 

LDR tPOIHTL) 

STH NEDIM 

RSL 

STB IHDV 



INDX 



RSL 

STR 

CLC 

LDR I NOV 

RDC »S0S 

STR SHIFT 



[lETERMlNE THE NUMBER 

■V; OF flMENSION 

1 INDV IS THE MflX. tJflLUE OF V 

; IHDX IS THE MFK. Km.UE OF X 

; SHIFT IS THE UALUE TO BE 

1 RDDED TCi THE POINTL POINTER TO 

1 ATTE^PT THE FIRST RRRRV URLUE 



MCJE EVTES FROM SIZES DIMENSIONS OF ARRAV INTO 
DIN TRBLE 



LflBELfi! 



IfX »*00 

INV 

LDR <POIMTL>.V 

STR DIK-X 

!NV 

INX 

LDR <POINTL)-V 

STR DIM.X 

I NX 

CPX It«V 

E;NE LABELS 



INITIFCISE INDEXES I-J.K.. TO ZERO 

LDX IWX 
LDfi »*00 
LREEL9 STfi DIM-1,X 
C'EX 

T-y. INDV 
eNE LABEL5 



COMPLITE RDRES£ OF THE CURRENT RRRflV'S FIRST Uffl.UE 



CLC 

LDfi POINTL 

RDC SHIFT 
STH FOINTL 



(Continued on next page) 



APPLESCOPE 

DIGITAL STORAGE OSCILLOSCOPE 

Inlertace lor (he Apple "I CuTiiJ.jlor 




The APPLESCOPE syatem combmea two higr speed 
analog to drgilal CD^verier^ and a digital conlrol Ooaiti 
witn me i-ipgnresoliihon graphics capaDiiiliesoMheApDle 

II computer !□ creafe a digilai slorage oscrliosocpe 
SignsiLrdce parameters are erileredlhrougt^llie keyboard 
Id operational soUware piovided in PROM on the Dl 
conlrol Hoard 

DC io35 Mhi sarnple rale with 10^4 tjyie buller 

me^nory 

Prelngger Viewing 

Progian^rTiabie Scale Seteci 

Continuous and Single Sweep Modes 

Single ur Dual Cnannel Trace 
Prioe for Ihe Iwo board Appiescope sy?iem \i SS95 
EXTEni^AL rRlGGEfl ADDAPTER S23 

APPLESCOPE ACCESSORIES 

APPLESCOPE-HRI2 High resolution 12 bit analog lo 
digktai converi*?! with sarnple rates to 100 Kn; Requires 

'13K Appte II iMlh disli duve. SoUware provide on (loppy 
disk includes pasic SCOPE DRIVER package. 

price per channel $695 
APPLESCOPE-HPHS Higl^ Resolution Af4D High Speed 
Circuit combinss Mob biLllaSlranalDglodigiLalconverrerS 
logivc^iCObil dynamic range The i Pit converter resoiu- 
iion IS mamiainedaL sampling rates up lo Ihe 7 Mhi maKi- 
mum Inr signal slew rales less than 5 «oils per micro- 
second. Larger inpuls slew rales will reduce me convener 
fesoluiiontaGbilsumii the signal slapiii^es wilhin the -5 
Vollpe'microseconilhinii Requjre54aKApplellwiir>dkSK 
drive SoEl^varp provided on disk includes the basic 
SCOPE DPIVEP package. Price per channel SB9S 
APPLES COPE- EXT E.lernai trigger adapler has a 
switch selectable e>:ternal lugger mpul \o a BMC con' 
nector mounied in a rear 3lot o1 Ihe Aotjie H tompuier 

Price S29-00 
APPLESCOPE-BMCBNCadapterconnecls Ihe eerg Slick 
conneclors on the Al circuit card to male BNC plugs 
mnunied in a rear siol ol the Apple IL compter. 

Pnce*14-a5 
BUS EXTENDERS Allow easy access lo ApplR II 
pe'ipheral circuii cards Price 819^95 

SCOPE PROBES Oscilloscope probes lor use wi1h ihe 
APPLESCOPE BMC adapter Price»2fl.95 

SCOPE DRIVER Advanced software lor ine Appiescope 
svslEm provided on 5%' floppy disn. Available opiions 
include 

■ Signal Averaging - Acqunes i to 255 signal sweeps 
and dspiavs Ihe ave'aged result 

• OigitatVoHl^^eler- Allows useas a real lime DVM or use 
lo measure poinis on an acquired sweep. 

• Hard Copy ■ Uses graphics pnnter lo produce hard 
copv oulpul o! displayed traces 

" Disk Slorage ^ Allows ^uiomahc storage and recover 
o( acquired dala on lloppy disks. 

• Speclrum Ana ly^e r - Caicul a les a nd displays I req uency 
spectrum ol acqufred daia 

BUS RIDER 
LOGIC ANALYZER for the APPLE II 

The BUS RIDER c^rcul1 card silenlly ripes the Apple II 
peripheral bus and allows real time tracking ol program 
1low. Soltware provided on EPROl^i allows sel up oUrace 
parameters trom the keyboard and read bach ol disas- 
sembled co<Je alier a program has been Iracked 

■ 32 bil tf^ iD2A sample memory buller 

• Monilors Data srtci Address bus plus 8 external mpula 

■ Tngger on any 3? bii word or Kiiernal Irigger 

• Pretngger viewing 

Tne BUS RtDER is an invaluable developmen! loot lor 
anyone working wiih Apple II or Apple 11+ computers 

Price $395 

RC ELECTRONICS INC 

?265 Tuoii-mne Sv Goiela, CA 93U7 
Visa (SOSI 963-6614 M/C 
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Microbes 
and Updates 



R.L. Monis from Lynchburg, VA, offers 
this update to "Recursive Use of 
GOSUB in Microsoft BASIC" (43:68}: 

I enfoyed readirig the above article 
and decided to experiment with my 
AIM 65 for the program calculating 
N-factoriaL i had some problems due to 
the differences in BASIC between these 
two computers. Below is a listing that 
does run on the AIM 65. You can see 
from the "RUN" printout that the AIM 
quits at N = 22 with an "OM" error. 
The only changes made from the origi- 
nal are in line 100 and the addition of 
line 170. 



LIST 
10 INPUT "ENTER N";N 

20 IF N< or INT{N) < N THEN 60 
30 GOSUB 100 

40 PRINT N; ■■FACTOR = ";F 

50 GOTO 10 

60 PRINT N; "FACTOR UNDEFINED" 

70 GOTO 10 
100 IF N^l OR N^OTHEN 170 
110N^N-1 
120 GOSUB 100 
130 N = N + 1 
140F^F*N 
150 RETURN 
170 F^l :RETURN 

RUN 
ENTER N? 

FACTOR ^ 1 
ENTER N? 1 

1 FACTOR = 1 
ENTER N7 2 

2 FACTOR ^ 2 
ENTER N? 3 

3 FACTOR = 6 
ENTER N? 4 

4 FACTOR ^ 24 
ENTER N? 21 

21 FACTOR= 5-10909422E + 19 
ENTER N? 22 

?0M ERROR IN 100 

RUN 

ENTER N? - 1 

- 1 FACTOR UNDEFINED 

ENTER N? 5 

5 FACTOR UNDEFINED 

(Continued on next page) 



Array Dump (continued) 




4C1fl!!: 


FI5Q1 


LOR 


PDINTH 


4 SB? 


6906 


RDC 


»t*00 


4(309 


S5G1 


?TFl 


POINTH 


4(3FiB 








4eREI 




: PRIMT CURF^HT INDICES a.J.C.) | 


'K-iRE 








40RB 




LRBFI '': 




■ions 


Fl9FiE! 


LDR 


»"(" 


40F;d 


2e5CDe 


JSR 


OUTDO 


40Be 


R£.D8 


LDX 


iNDi': 


■1062 




LfiBELl J 




4QB2 


B5[ifl 


LDR 


DIM-I.X 


■10E4 


ftS 


rnv 




IGiBTi 


CH 


TjEX 




'tSBf. 


g&46 


SIX 


XSRy 1 SfliJE X REG. 


40Eie 


D?[>B 


Lt)R 


[)!M-1.X 


•ibe;r 


20F7F7 


JSR 


GIUfiVF 


4riFrD 


207EED 


JSR 


F'TRFRC 


■v^m 


0646 


LOX 


VSm S RECiXeR X REG. 


■10C-2 


iTR 


DEM 




-10C3 


t:4D9 


cp:< 


INDY 


4ec? 


FSBS 


BEQ 


LRBELS 


4©C7 


R9F1C 


L[)R 


«"," 


!0C'^' 


265!::DB 


JSR 


OUTDO 


!0Ct; 


4C:E24e 


JMP 


LRBELl 


4QCF 




LRBEl.3: 




40t::r 


fl929 


LDR 


SO- 


■1 on 


205CDEi 


JSR 


OUTDD 


4e[34 


R93D 


LDR 


«'■=' 


■!QDt 




J 




4QD6 




; HDU PRINT THE NUMERIC OR CHRR UflLUE | 


4BM 




f 




4C1D6 


2e5CDB 


JSft 


OUTDO 


4fir>9 


fl^DG 


LDn 


TVPE 


■10DE 


C50^ 


CMP 


BS03 


■■1 r?[J[i 


FB0S 


BEG 


LBELie 1 TVPE=3..PPIHT STRlt-IG 


40r>F 


366:: 


BMI 


LBELll i TVPE=2. PRINT INTEGER URLUE 


AltCl 








M'T. 1 




■ TVPE^5..PPINT REAL URLUE | 


".OCl. 








•'CiEl 


20^941 


JSR 


RERLOU 


■•.or-i 


4CFC14S 


JMP 


NXTSIM 


"OF? 




LEEL10! 




■ tfsrr 


2P774 1 


JSR 


STROUT 


if^irn 


4rr040 


JMP 


NXTSIM 


-i^rD 




LBEL.H! 




■■IRED 


20^74 1 


JSR 


I NTOUT 


■inra 




f 




'1OF0 




; NXTSIM SETS THE fiRRHV POIMTERS TO THE NEXT RRRHV | 


4C1FB 




J 




4C1F0 




NXTSIM: 




4QF9 


20FeDfl 


JSR 


CRDO 


4&FJ 


204 eF9 


J5R 


FKBLK 


46r& 


le 


MXTSl CLC 




4aF7 


B5[i0 


LDFI 


TVPE 


■19FS 


6508 


RDC 


POINTL 


4C1FB 


S560 


STFl 


POINTL 


4eF[> 


9002 


ECC 


C0HT2 


4C1FF 


EJ.01 


IHC 


POINTH 


4101 




CCHT2! 




41Cil 


204641 


JSR 


END S IS IT THE END 


4 154 




J 


CF THE C:URRENT RRRHV 7 


4104 


2056.41 


JSR 


UflIT 


4 J 67 




; 




4187 




; SETS CURRENT RRRRV INDEXES | 


"1107 




; 




41B7 


fl6P£: 


LDX 


INDX 


410? 


R4DT< 


LDV 


IHDV 


41 SB 




LReE::L4: 




416B 


E5r>0 


LDfl 


OIM-l.X 


410[> 


1& 


CLC 




41 BE 


6901 


RDC 


ttsei 


4110 


gscjfl 


STB 


DIM-l.X 


4112 


C:R 


DEX 




4113 


r55r>fl 


LDR 


DlM-l.X 


4115 


69^6 


fi[iC 


lt«00 


4 117 


95DR 


STR 


DIM-l.X 


4115 


e9PFi0e 


LDR 


DIM-l.V 


41!f: 


D5[>E 


CMP 


DIM,K 


411E 


DSSB 


BNE 


LFIBEL2 


4 120 


se 


C£V 




4121 


B9DR00 


LDR 


DIM-l.V 


4124 


D5DR 


CMP 


DIM-l.X 


4126 


[>0S3 


BHE 


LRBEL2 


.■t12C 


R300 


LOR 


**'33 (Continued on next page) 
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4120 95DfH 




STO [iIM-l.X 




412C- ST:DB 




Zlft DIM-X 




412E: CFl 




D€X 




412r &s 




C'EV 




4130 4C:0E41 




JMP L0BEL4 




4133 


; 






4133 


; PRINT THE HOME OF THE CURRENT RRRfiV 




4133 


f 






4133 


PRINTIJ 






4133 0000 




LD',' »t00 




4135 B10O 




LDR ■'POIHTL),V 




4137 205CCB 




JSR GUTDQ 




■it3ri cs 




IHV 




413B B100 




LDR (POINTLJ.V 




41 3[' 297F 




RND •(■*7F 




ill3F Dee2 




E3JE CONT3 




■1141 R?ifl0 




LDO it" " 




4143 4C-5CDB 


com"3 


JMP OUTDO 




4146 








4146 


; CHECti' IF fiLL ELEMENTS OF CURRENT HRRRV ORE PRINTEd 




4 1 46 








4146 


end: 






^146 nsss 




LL'fi POINTL 




414B C^^JS 




CMP ENOUHR 




414F1 ^09 




BME RTSJ 




414C Rsei 




LDO POINTH 




414E C5D6 




CmP EIIDUOR-tl 




4150 0003 




BHE RTSl 




41T.2 4r:l[)4e 




JMP LOOP 




'115? 60 


RTEl 


RTS 




415& 


; 






415S 


; ROUTKC FOR STORT^'STOP LISTING 




4156 


s 






4156 


WftljT 






4156 Rpri0C0 




LOO KBOORD 




■1159 ISFR 




BPL RTSl 




'llSf: nD10C:0 




LOO STROBE 




'llSr RDC-iQCa 


IJPITl 


LOO KEOORO 




4161 isrB 




BPL UOITl 




4163 npiBce 




LDO STROBE 




■1166 £0 




RTS 




416.7 


; 






4167 


J ROUTINE FC« RRIHTIHG INTEGER IJRLUES 




4167 


J 






4167 


IHTCIUT 






4 1 67 R0CiS 




LDV <t*a0 




■M(.Z< DIRO 




LOO <PCfIHTL).V ; GET LOU BVTE 




416B fift 




TAX 




416C: CJ! 




INV 




416D E10B 




LDO CPOINTL)-V i GL 1 HIGH BVTE 




4 1 6F ns 




Tfl'.' J PUT HIGH BVTE IN V REG. 




4170 Sfl 




TXH ; PUT LOy BVTE IN OCCUMULRTOR 




4171 20F2E2 




JSR GlUfiVP J CONUERT TO FLOATING POINT 




4174 4C:2EED 




JMP PTRFRC 1 PRINT IT 




4177 








4177 


; ROUTINE FOR PRINTING STRING 




4177 


; rOIMTED BV SPL.SPH OF LENGTH "La-l" 




4177 








4177 


STROUT 


: 




4177 0000 




LDV «*90 




■ii7Ti Bies 




LDO >:pointl).v 




417E F01B 




EEQ KTS2 




417D S504 




STR LEN 




417F CS 




IHV 




41S0 Bieo 




LDR ■CPOINTD.V 




41S2 3502 




STR SPL 




4 194 CS 




INV 




41S5 El 00 




LDO 'tPOINTD.V 




4 1S7 85C-13 




STH SF'H 




4189 FI0&S 




LDV »l*00 




41 SB 


LOOPl: 






4 1SE C404 




CPV LEH 




41SC1 FCt09 




BEQ RTS2 




■11SF B1Q2 




LDR iSFLJ.'^f 




41?1 203CDE 




JSR DUTDO 




4154 CS 




INV 




4195 4CEE41 




JMP LOOPl 




4198 60 


RTS2 


RTS 




419?i 








4139 


i ROUTIIC FOR PRIHTIHG REOL HOLUE 




4199 








4199 


REflLOU 






.119TJ F'lOl 




LDV POINTH 




■1 1 9E: 0500 




LDR POINTL 




4190 20r9ER 




JSR MOUEFN 




■■llFlO -ICSEED 




JHP PTRFRC ^yo^. 





MiCrObGS (Contmmd) 



Here is a note from Chuck Waidin, 
Colorado Springs. Colorado: 

Thank you for the fine article and 
program "Apple Pascal Textfile Lister, 
(44: 100) , I bind my listings and this for- 
mat helps me find the listing I want 
quickly. 

I did come across one problem with 
the program as printed^ It will work for 
the first textfile only and force one to 
start the program over to get a second 
file to list. Below is a simple solution. 

PROGRAM READ: 

End 
end 
Until Filename- " 
End. (* MAIN PROGRAM *) 

SHOULD READ: 

End 

end; 

close (textfile) 

Until Filename^" 

End. (* MAIN PROGRAM •) 

MCftO 



D, S^ 1 ^ C*P 



Tr&- 5U1 nadel 1 r, I J I 



Tht Rood'a D* Cyqnes IV 

Th jri IB 4 roM >iltn litU &l4crt rinJDtl- Ihrau^riilr THHp ire 
(hrPP ta tin MBQT^ ^^en^ W D'^'-in.in? .011 "llli laBU (ife n' Uv 
txtriirn VHJ. Inu ij^t flt^froT ill Ihl 'dBdIs in * rto* In ta^tnfi I 
ifMPi, iht mgnpF if.p [rf\ iivp f-4tn Hii rpbsH- kbich-dut irip «ilti 
itr PltCfrfJipd" IhiiE i'r trt ?fciL] \ft\t- 

trt-M 1 ^ IJE ^Oiina tnlh lU »i1iC I W- iicbin* C*4«t" - "-''^ 



■r hanlion - Adventure •! 

.L> clhcr OHDl' "E (ipliKinQ « rhrH slcr- liiyjir »cr 
rtlDl'OlU" 5iiiE0iit Jl llllirvn Ihp Bthtr* iciil ■^Du couLiI I 



'ou fnn 

'IPJEIL'E. 

n*iL' 

Ir^'BH 'prELurt Hi I priprt^E rfprF^fntlFiDFi □■ «ich '«■'" 

D.^.t. t^P - ai CaiEFtlt ■ »U.«^ 

Tr^-eU J b Jt] 16rap^1fEr ill taitKle - H^.'^ 

TrvBl> I tW Os\i. - ll'.'fl 

CDtor Must ■: 

lAii ^4 1 lintdtlH MEliirw l^n^jqi DfW' Llii^ prnqna *ii^- ■ 

dans lli,lt -iLJ r«lDflii(t padpr^E im the Ec-ptn w,V, lul". 
CwinEil ■Our ricorflrr iv sl*rHi ta Itit fn&ul iick nn tf- (Mpulp* dn4 
'lie-. Ihe auEkE [HF dL]>t. 'hf JcuF WllO"l *rf] 

L. 5IISPMIC PtrHRllS L aiLOFr HTTEHNB 

:. £«»; LBHH5 ". CIILIIR lAR^ 

0-?-!, [:*F rolor 8' ili-ifUB - »ff.«^ 

Tsnk Trap 

TliL- 11 ' C^.P pli'Pr gjie -Tip'r Vflu Uqht IhE roi»"lP'- 'li^ qDipeI II 

(0 ■Jt^ror 111* fUtlH [BUT »rin MOIftES nt+flrf hf Optlrnyi HU j^d TDIB 

HQIIiEB. Bvl lATCH-DUl Jor tliF hiJdf'i rTNE^'* 

D.5.L C*P roll* Gnunl JOrlH'^^ 81 CiehIIf - va-f' 

Star Ej'plorer 

IDU d-F tht mtv Eirrpi.pr dI i ^neik dllMk on 1"' (IfeI. Vou pii^I 
a?bl'n< Iht rptiirinq Hi"v B*1IIE3HIP6 iPd f*ieir IflW PlB^T hpFnre 
iLic runs Hi, iDi. iu^l SMt »1 iiMBft^ES la rpfuH jnfl picb-up pL«n 
D' Lh» PliUlEI H&IHOVEA BEtpon, ^uE UHi'DUT Dtif «' lit ^TUBKE^ li^ 

'].^.l. t*P Color S»ind Bl Cd&fVttr ' fi-li 



Send • I . 00 -fi 



catalog. 
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NEW! 

CHECKBOOK - CHECKVrniTER 
PROQHAU FOR: 

Tns aocc" appie W" 

TRS ao fcfODI/LEVEl IP'- 

TRS 80 WODEl III 
CASSETTE TAPE a9 9 
r LISTING 34.35 




NOW. . .Continuous Checks 

That Can be Used With or Without Your Computer/f 
The Best in A Home Checking System 



That's righl Conlmi^ous Checks tan lolded m 
a 3-ia-a-[>age Oesk ^urd^&iQn Andiht^i^Eiiibti 
Compumr plin1t>d. h ei ndwi Ulan oi Xypuv^iilleii 
— ^tichevEr Biiils the quanlil^ ar ^LiualiDn 

SPECIAL DESIGN 
Oui cltecks die not a high vqIuihe bu^ind^^ 
lOTii aiTupOlion They're ^peci^llv ilesiiined 
Co mpuiBr/ Manual Checks ior the hum? 
uset. And IhE-v'l? eaEy lDus«, l«0 No need TO 
ch^itqE punier rorin w^dlh when Icj^dMiy Oul 
checks eie Ihe sjiine 9^^" ^Idih ^e Eidndard 
traclur teed pnnlei p^per Checlc 'f.ai flown 
Hje IS lite same aa Iheclassn: (lerspnal-slzed 
check issued by ^H banks 

COMPLETE HOVE SYSTEM 
IMith rhiS 4v^<^i^ Vi'<i ^^n prmirhu birPha1v°i-ii' 
rnonlhlv chei:k^ on yoi-ir coirpurEr using pur 
prpgram Voiii chechiand slubscfln ihe n he 
biDied m our ariractiVE: Daia Riftg Binder 
Checbtiooh. Leier, il you have a lew checks I o 
wTire, (here's no need lo load trtoin •nw a 
pfinler jusi wruif a cliuck ar youi di-^ :i^ 
fihuwn dbovB. Anfl you i:^" mail yaur checks in 
□ur duel ^indo^ed env0lDpe9 In eliirtindie 
addies^ing r.lio'iis 

UNIQUE 
Vdu wpn'l Find COnTmuDUb checkii like Ihe^e 
anymhere And, uur r^pecial Emalt quanliry 
ppi rtltng pfoceas wi II gttre ya u enceiie nt q ual iTy 
and appearenct: Scandarfl coJ OF-cDDEcf FiiaTBd 
iirtprinlirtQ 3nfl Bni:odiii[| i^ g? shown alwve 



[Inqo cdn be omirredhon bind, Qiay, green, ur 
butt Check. p„,^EDfi,GHT 
Tad Hundred chBckE are fusi ^29r95 jenvu- 
i<ypGS &14.95I Five Hundred checks are 
S49 9S len^lopBt £27 .9E) DeiI^ Ring Chuck- 
books are only 64.95 

Special "ORDER NOW" Oft*,r 
So ihDi voE] can eibii using your compincr 
imnipdralBly lo pay your monihly bills, we'll 
make you a special package oftti If you order 
ilireclly Iroin mis ad, we CH'^ fiend ynii 

?00 Checki. tOO tnvejppes, A BIndar, 

and Program lor G49 95 

-OP - 

500 CtieclcG. 300 Envelopes, A Binder, 
end Program lor S74.95 

Vou'll save as much us $9.fi5 over the 
separale purchase D"ce And wHh Ihe special 
package vou can begin your inonlhly chack- 
hook balancing and bill paying as fioon as you 
fCCCiVO your cliEiCkfi Jufil enclose a voided 
check [far encoding inlorindlionf <fi'lh your 
paymeni (VISA - M^ElerCa'd ordo'? musi 
show i^ignaiure. enpirHHon dale, and account 
number) Or. gend today fix samples 



SYNERGETIC ''^'^ SHEPneHi? ro 

*10l TITIONS DEPARTMENT M9l 

PHOM: (6131646^557 WULBERRV, FL ^3860 



PLAY THE NUMBERS 
GAME- 



C 
^"""- AND WIN 

With ELF and TWG/ARIMA 



STATISTICAL 
SOFTWARE 



tLF performs 

faciof analysis 

multiple regression 
sleowise, (IJscnmjnart analysis 
cross tabulations 
lancl2wayAN0VA 
as well as ail Dasic slalistics, Including 
skewness, Iturtosises. etc, and Chl- 
Square. ELF will also create anO edit a 
data base as well as uisually depict 
(lata in scatterflrams and histograms 
(bar graphs) ... and mare 




TWG/ 
ABIIMAiS 

ima1iiat)le to 
users interested 
in time series. Tti is 
Box -Jenkins 
identifies 

■ seasonal and non- 
seasoial differencing 

• Box- Cox transformations 
estimates 

■ coirelaiion t)et ween coefficients 

■ Box -Pierce statistics and the 
significance 

• t statistics 
- probabilities and oredicts 

• various lead times 

■ starting points 

■ conlidence levels tor time series torecasl 
data 

S300.00 

Each program comes with database manager, numeric 

soltware keypad and tequiies an Apple II witti Applesoft 

48 K, and DOS 3.3 

To order write lo 

The Winchendon Group 

3907 LaKola Road 

P.O. Box 10114 M 

Alexandria, VA 22310 



THE WINCHENDON GROUP 



utililvcilv 

sr of our most- asked -for Apple Utilities 

by Bert Kersey ^^>' Aopt^nii pov 

ForyOUPBigHajjplt-Oinffl rnoH-mked-for *JJt« LJWW^ on onfl big 
di4— mi foffltatf <r makes piopf rlv iUBced £ indented ftbriji witTi 
piTfiWr page Oteflki, Eath programilfllefnenlisoiane'-'iney.rthll- 
Ihen'ifi LcHHncaHcd out, o ^eot <H-tiugg«'i c«lalo? In any nuTibcr 
of cotunni £ any pagr-WKdUi raCItT or p^inTci AutcKnolKally po^ 
Ihe Ruri- Number A latl-U^ed E>ale m your pjogjams Mak< iny 
cominflnd InrliJbk in yOurtWriqn Acc<^ program Ines in meno<y 
Par gfl-baSe repair * M-$a\' McialBh, QuiCKfy »r| i stwe info on 
OmU^ Run any Apple^all Tile vhiPEdnQlherElayElnlacl, ^^□■ehnc^ 
■vflTim fMjf tMO^anfti CeniJciMFlOt»5t^&. Saveinverw, rWflBIBLEa 
Uick Hie nam«, Conven dec To he* fi tMr>flry, Or INT to IP, «£penj 
prosrai"^, dumplhelc'lBcreenloAl^y printer More 'fo 31 




11,, -.^ — . I ^/' UlLlity City on AppleMjT Di^k 
S^AfO V' ^0 D^B^ Beag;p Bros App^E Tip BCKJk = 3 
■*?!rr| V^ Apple PLLK^, POKERS POlMTFK Chart 



alpha plot 

Ki-Rcs Apple Graphics/ Ten Utility 

by hn Kcncy B J.Ck <»>ldv 43K REQUIRED 

HI-RES DRAWING: Creaie hi-icE pictures A cAa'», 
•DPcnditM lo ■rOur P">5'9IBt- Keyboard a Pftddle control Op 
bonol Xdrj" Curwr (^c hlCi, MFO-e you Orawi|, Any cofci mix or 
GEVERSE loppo^l? or backgroundj, Cuclfi^, Bo^i t tDpKi, IHWd or 
not- SarikrtProsranisloo— SCRUNCHEH^tamrn-IC^inasinnea^ 1'3 
nori^l di^ Epoc' SHIVFER [raoEreis any portron of Ihe hi reiK'Ceri, 
Aho Hjp^nrTOOw tn-K^ irriage^ and C'lTiWf n m-Rei lo lo-keE 1 back 
tot fascinabng abstractE' 

HI-RES TEXT: Bfaunul upper & towu case wnh Oe^ender^, 
CDk>r Or reverse, JVnflJonaWB anywne'* f NOT rf flrcled Oy Hlabi A 
VlattEl rtofeEEional k^oklng P110P0RT10NA1 SnhOHGl AdjuttaDI^ 
Ty[>c5i2e,Leodir^g11ln*loaCJng>* Kerning Heller Epacingj Multr- 
flirectioni* lyc«il up, down, even MckwarOi' 



PLUS . - - APPt£ TIP BOOK NUMBER FOUR! 

i." PACitS 01 lipE For maVing Ihe mcnF OTyOU^ 'opie e aO-a 
urjphxit capatrtuts Alpha inilruclionE plui ^hapt laDle dps. 
Filling & cC ' - ---' ■-' 



<4««ml^ Alph* plot an Apple^oll Dt^ 
* jy jO V" iO-pa3c Beagle Brofi AppJe tip BaQt=' 4 
^ Apple PEEKS, POKES & POINTERS Chart. 



-^v&y'^^m^ 


^ 


ll^.l\l^:\'I- 


B 


1 ' ; MICRO SOFTWAR 



t^piQ Utility Disks! 

With Free PEEKS & POKES Wall Chart! 



4315 Sierra VIsIa 
San Diego, 
CA 9SI03 
714-396-6400 



WITH EACH ORDER, VOU WILl RECEIVE . . . 

I I Dh Bqu, UUHy C\ry or Alpha PIdi on AcDlefDrt Qilk 
U A 4D-M^e ADpIt Tip BOCK 'eaiO enl]r«rv diTercnII 
D An n>M Apulc PEEIfS, POKES K POIHTERS Cnarf 



do/ bo// 

DISK COMMAND EDITOR 

Dy Ran K<ney & Jack CaiiJdT 

A aai^K. UUIIy you wiU EMJOy OenamE CDrrmindl: "Carafe^" can 
be ' Cat," CiC, SaW'PiOttd your programij Unaulhcirized ^Opy Al- 
lemplEproduce " NnjlCopydWe' mpsiage l-lley Program ^eJeclion 
rrom catat^ leKUemely nanfly'} Catalog CuSloniiJtr— Change Disk 
^Qlume ineuagc to your one, Orml or alter nie Code^, Catdlog Dy f'V 
lype, cic Rchvrrle ErTCT Me^«grt—"'$ynlfl< Error" can be ' Oopi'" 
0' anvthinq you wanti 

411 of Ds^Sofi't Changt reaureiniair be appended loyQurpra- 
?rani, ie IhaE anyont uilng vOUi difkton any Apple {booEcd oi 
nolj will tx formarung DOS Ihr wfy you dvH^ned III 



PLUS . , . APPU TIP BOOK NUMBER TWOI 

Wilh valuable COE informaliDn Pj^jri^ Around in EkM," ^'ak^^g| 
Pi09i*M^ UnlOable,'" 'I«o Sided Disk Tlp^," ■tare ol fl>ur [ 
CreJti'-* PMkmga Poking" ' 3 5 ve i J, CI'] I 



ONLY 

$24. 



1 ^D ihcP"9 



t/" Ooi Bo« Uil ADpleSOt Uilk 

i/ .iD-pflRe Budgie Bros Apple Tip Rook =5 
• Apple PEEKS. POKE: 6 POlHTtP^ Ch^rl 



MINIMUM 3?K REQUimP 





BONUS WITH EACH DISK! 

' ■y.-ySa POKE your Aopi^ a" "ighl torig with ihiL handy 11 xl7 refer- 
,^^ cncf posler' The most useable PEEKS, POKES, POIHTEB5 » 
-■'-^a^- CALLS scrounged up from every source imaginable' A grpat 
-'.f^j^^ companion to Our pnginal Apple CQi rimand C^af[_ 

MasterCard, VISA or ^^^ ^ gg- 

Nationwide. IJO^.J^J.^JJo ext, 82 
California: 2°° «1.2622 €Xt,827 

Or order by mail .iwLi.,..,.suport.^im.>rj- -^^ 
{■■■■■■■■■■■■■■■■■■I 
I RUSH! The disks checked below 
I Plus The Tip Book and PEEKS & POKES Chart! 
I D umiTVCITV D ALPHA PIOT D DOS BOSS 

I (131) (HI) (KSSOI 

I EPncti l,iclu<le fii?( CIBl SJiipDing CfllrT. rpiid^ra aOd h^ ) 

Specif, 

I NftMEi=_ .a 3.2 ■ D 3.3 



. .AT VOfJR. 
APPl£ EESIER tw. 
.CB CRPER Br FHOHE 
AT Ani HOUft 

TOIL m££ .' ^^ 

Aik around abour JH^|UBB«4gw Broi Software. 

Our pro^ram^ are prflctical, friendly B u^er.Qnentf d, and 
alwayi come with an amazing amount o' documemalion S 
juicy Apple inforrraQon (r your dealer doe»t't nave our iluff, 
^el Pr> hi$ cau atioul it, or order drecDy from ua. We ship all 
diiks S tmoks wmitJ 48 HOUW. 



CiI*I= . 



VISA/«ASTIM*RD^ 

Include AtCDUnI Ho. 

A Expkrallon [>a1t. 




VISA 



Mail J S check, money order or Visa/MC Numbers 
to BEAGLE BROS, Dept.T 
4315 Sierra Vista, 
San Diego, CA 99103 

Telephone (714) 596-6400 

Ptease iM 14 50 for shipping outside US or Canada 
COD orders, add S3. Catifornfa residents, add 6% 





^ 
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Integer Cross-Reference 

Utilities 



by Lee Reynolds 



A cro88-reference table Is an 
Invaluable atd to development 
or debugging of a BASIC 
program. This article and the 
accompanying program confront 
ttie task of generating a 
complete crass-referance table 
for Apple Integer BASIC 
programs. 



These Utilities 

require: 

Apple II 

with Integer BASIC 



Most Apple programmers probably 
realize thai a computer program is a 
constantly changing and growing entity. 
You finish writing a program that does 
just what you want, and later you think 
of something else you would like it to 
do. Perhaps you think of a different 
technique that will better achieve your 
goal, or — horrors! — you find a bug in 
youi masterpiece. Whatever the reason, 
most programs need to be modified in 
some way. Too often the changes must 
be made long after all the programming 
details have fled from memory. 

This article presents two different 
cross-reference applications; one prints 
out a cross-reference of all the line 
numbers used in a program, and the 
other does the same for all variable and 
array names. It is usually much easier 
to modify a program when you know 
where every GOTO or GOSUB is go- 
ing, or in what lines each of your 
variables and arrays is used. 



Applesoft programmers have avail- 
able a variety of cross-reference 
utilities that perform these valuable 



Llfi« Numbsr Cross Retsrsncar 



5 
10 

20 

SO 
ICiO 

no 

120 
130 
140 
150 
160 
170 

leo 

]'?0 

200 

220 

222 

224 
230 
240 
300 

310 



LGMEniESOO 

Din fil (255) :SHLAM=JOO 

CALL -93(^1 PRINT "THIS PRDGRflM GENERSTES BINfiRV FILE"; PRINT "WHICH IS 

THE MACHINE LANGUAGE" 

PRIMT "LINE NUMBER CROSS REFERENCE ROUTIME" 



ft»=:"0B00;O5 Cfi 85 03 flS 
D FD E8 EO 12 DO F5 FO 
A*="0B1D:12 CC C9 CE C5 
1 03 as O'* B4 00 CB Bl 
A«="0a3A:03 85 01 CB Bl 
A CS Bl 07 BS 05 CB SI 
A«="0a57:07 B5 06 fiO 03 
O 3F C9 01 FO ai Cf 7a 
A«="Oa7a:F0 43 CB CO Ofl 
7 C3 4C AS OB EE 40 90 
A»^"Oa'yi:BB flS 03 18 65 
D 90 87 20 BE FD 60 09 

a*="CiaftE:oo as ob fo ob 

D a BA BO 19 CB Bl 07 
fi*="OSCB:CB C5 01 DO 11 
•9 AS OB FO 91 CB Bl 07 
«S'="08E8:C5 OB FO 06 C9 

4 E6 00 20 BE FD fi9 00 
«t-"0905!85 OC fl5 01 BS 

5 20 BE FD A9 06 85 OC 
««="0922:8S 24 AH 05 B5 
IB QD OO CO 2C lO CO 



CB as 04 Of 00 as oc 20 5a fc 02 

■1 GOSUe SHLflM 

A3 AO AO AO D2 C5 C6 C5 D2 C5 CE 
■: GOSUB SHLQM 

03 85 02 A5 CO as 07 Q5 CB 85 08 
': eOSUe SHLAM 

Bl 07 C9 5F FO 4B C9 5C FO 47 C9 
■l eOSUB SHLAM 

90 El A5 07 IB 65 OA aS 07 A5 08 
': SOSUB SHLAM 

09 SS 03 «5 o4 69 00 95 04 AS 03 
■: GOSUB SHLAM 

fi9 OA as OB DO 04 A9 75 85 OB CB 
■: BDSUB SHLAM 

Bl 07 C5 02 DO OB C8 Bl 07 C9 04 
': GaSUB SHLAM 

04 90 B6 BO F3 A9 00 85 OB FO C5 
': QDSUB SHLAM 

F2 AS 02 BS F? 20 IF E5 ft5 OC IB 

': easuB BHLAn 

F2 A5 06 B5 F3 20 1 F ES A9 00 20 

' : EDSUB SHLflM 



OO BD IE 

C3 CS D? 

OCf 00 Bl 

24 FO 43 

69 tiO 85 

CS 4C AS 

Bl 07 C9 

90 ID C5 

FO AF ft5 

69 06 C9 

HB FC 2C 

10 CO 4C 



OB 20 E 

flO 00 B 

07 BS O 

C9 OS F 

OB AS < 

04 ES 4 

BO 90 1 

i:>B FO I 

00 DO 1 

24 DO O 

00 CO 1 

7B 08 



A«^"093F;C9 AO FO 06 C9 aD FO Bl DO OB 2C 00 CO 10 FB 8D 

: GOSUB SHLAM 

PRINT : PRINT "ROUTINE HAS BEEN POKED INTO MEMORY" 

PRINT "INSTRUCTIONS: ■■: PRINT " 1. CALL 2040": PRINT " 2. PAUSE DISPLBV WI 

TH SPACE BHR. OR" 

PRINT " 3. OBQRT DISPLAY WITH RETURN KEV" 

NEU 

END 

A*( LENlAt) *1 ) = "N EBBOB"! FDR 1 = 1 TO LENlA*ll POKE! 511 + 1, 

I NEXT I: POKE 72,0; CALL -144 

RETURN 



ASC<AS( W ) 



Symbol Cross Relonncsr 



lO 
20 

30 
lOO 

no 

120 

130 

100 

150 

160 

170 

172 

IBO 
190 

300 

310 



Din 0S(255) :SHLAM=TOO 

CQLL -936: PRINT "THIS PRDGRAM BENERATES ft BINARY FILE"! PRINT "WHICH IS 

THE MACHINE LANGUAGE" 

PRINT "SINGLE VARIABLE CROSS REFERENCE ROUTINE" 

SS^"300:20 58 FC AO 00 B4 09 Bl 4fl FO OC C9 40 DO 02 09 A4 20 FO FD CB DO 

FO 84 00 20 aE FD AS CA ": GOSUB SHLOM 
A*="031E:a5 03 05 CB 65 04 AO OO Bl 03 B5 Ol 3B E5 OO 8S 05 90 7C 00 03 C 



4 OS BO 76 Bl 03 09 BO 
AS="033B:B0 16 09 5D FO 
B DO EO C9 01 BO 04 CB 
A»="03SSiCa 90 F5 34 06 
1 4A DO OB CB C4 00 DO 
AS="037S:F5 Bl 07 09 BO 
O FS BO IF 05 o9 69 06 
A*="0392:C9 24 DO 05 20 
3 SS F3 20 IF E5 05 01 



'; EOSUB SHLAM 

6C C9 28 DO OB CB C4 05 BO 63 Bl 03 C9 29 DO F5 C 
'; GOSUB SHLAM 
la 98 65 03 85 07 AS 04 69 00 85 OB AO 00 Bl 07 D 
'! GOSUB SHLAM 

90 12 9B 18 65 06 Aa Bl 03 C9 80 90 AC C8 C4 05 9 
'! GOSUB SHLAM 

SE FD A9 06 BS 09 85 "4 OO 01 Bl 03 85 F2 CS BX O 
'! GOSUB SHLAM 
A«^"03aF:ie 65 03 BS 03 AA AS 04 69 00 BS 04 E4 4C E5 4D BO 03 4C 24 03 2 

8E FD 60 ": SUSUB SHLOn 
PRINT : PRINT "MOCHINE LANGUAGE ROUTINE HAS BEEN": PRINT "POKED INTO MEMO 
RY" 

PRINT "INSTRUCTIONS:"; PRINT " 1, TYPE 'CLR'": PRINT " 2. DECLARE SYMBOL 

TO XREF": PRINT " 3, CALL 768" 

NEW 

END 

0»( LENIA»)+1I^"N EBBOG": FOR 1=1 TO LENIO*): POKE 511+1, ASC(0»lI)) 

1 NEXT I: POKE 72,0: COLL -144 
RETURN 

— •- 
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functions. For example, the Applesoft 
Tool Kit (which is part of Apple's DOS 
Tool Kit) has a symbol cross-referencing 
capability built into it. Roger Wagner's 
Apple-Doc package contains routines to 
perform both types of cross-referencing. 
Both of these utilities are for Applesoft. 
What about Integer BASIC? 



When I bought my Apple 11, most of 
my early programming was in Integer, 
so one of my first serious tasks was to 
write such utilities for Integer. This ar- 
ticle contains listings of my results. 
Both were first written in assembly lan- 
guage; source listings from my assem- 
bler are included. Later, I wrote Integer 
programs that POKEd the machine lan- 
guage routines into memory, using 
S.H. Lam's method. Listings of these 
programs are also included. 



The line cross-reference routine 
resides in memory locations $800 to 
$953, while the symbol cross-reference 
routine extends from $300 to $3C7, 
Consequently, it is possible to have 
your Integer program and both routines 
in memory with no addressing con- 
flicts. If you choose to BLOAD the line 
cross-referencer (rather than RUNning 
the Integer program that POKEs it into 
memory), you will have to set LOMEM 
to some address higher than $953. This 
will prevent the routine from getting 
wiped out by any immediate-mode 
statements you type in that contain a 
variable or array name. My Integer pro- 
gram automatically does this in line 5 
by setting LOMEM to 2500 before 
POKEing the routine into that part of 
memory which is usually reserved for 
the Integer symbol table. 

Both routines will display the cross- 
reference table on the screen; the line 
number cross-referencer can be stopped 
at any time by hitting the space bar. 
When you want to resume the display, 
merely press another key. If you want 
to permanently abort the display, press 
the return key. 



You can, of course, get the tables 
printed out by doing a PR#1 (or what- 
ever other slot you use] before CALLing 
the machine language routine. 



RUNning the Integer programs will 
set up the machine language cross- 
referencers. You then LOAD the In- 
teger program that you want to cross- 
reference. If you want to perform a line 
number cross-reference, you start the 



Integer BASIC Symbol XREF 








IKTEGEF 


BASIC SYMBOL XREF 






BY I£E 


REYTOLIS 






ZERO PAGE 




0000 SWIJU 


FPZ 500 


;SYMBOL NAME IEH3IM 


0001 LIBLEM 


EPZ 501 


jLetXJm OF TEST LINE 


0003 LIWiDR 


EPZ 503 


;CURR. PBCOR. LINE ADEB. 


0005 lAST 


EPZ 505 


;# BYTES TO TEST UP TO IN CURR 


. LINE 








0006 CURBYT 


EPZ 506 


;Y VALUE POT CURRENT MATCH 


0007 CURflEB 


FPZ $07 


;ADDR. CS' CURR. MATCH 


0009 HPCS 


EPZ 509 


lIAST OJBSOR PDBIZ. PCS. 


oeoo 








0300 




ORG 5300 




0300 




CBJ 5800 




0300 








0300 30 SB FC 




JSR 5FCS8 


iHCHE 6 CLEAR 5CREDI 


0303 AO 00 




LCY #500 




0305 M 09 




STY HPOE 


;INIT. CURS. PCS. 


0307 Bl 4A UX)F1 


LI» (54A),Y 


.■SYMBOL PRINT LOOP 


0309 FO CC 




BRJ FNTSEF 


•,tSP BYl'bV 


030P C9 40 




CMP iS40 


iP SIOT? 


030rt DO o; 




BNE OUICHS 




030F A9 fi4 




II» t5A4 


lOWreE TO S 


0311 20 FO FD OOTCHR 


JSR SFuyo 


JOBR. OtTTPUr 


03U CB 




IKY 


;IN:R. I CHARS. 


0315 DO FO 




BNE LOOPl 


jftlWAYS 


0357 84 00 FMDREF 


ST¥ SVMIfN 


[SAVE SYM. UMGm 


0319 20 BE FC 




JSR SEDBE 


jOUIPOT CARRIAGE RFIVRK 


031C ftS Ch 




UA $CA 


!ll3fEM, ICW 


031E 85 03 




STA LINADE 




0320 A5 CB 




LCfi SCB 


iicwEw, mm 


0322 85 04 




STO LINACJHl 




0324 AO 00 LO0P2 


LDy #S00 


;LIHE SEARCH ICOP 


0326 Bl 03 




LEA (LINftDR),Y 


;LINE UNOIH 


0328 B5 01 




STA LIHLEU 


ISAVE LIKE UNGTH 


032A 38 




SEC 




032B E5 00 




SBC SYMLEB 


.■SUBTRACT SYM. LEHGTli 


032D 85 05 




STA IA£T 


.-SAVE PTR TO lAST BYTE TO TEST 


032F 90 7C 




ECC KXTLIN 




0331 AO 03 




UW #S03 


.-CET PAST LINE # 


0333 C4 05 TSK*K 


CPY lAST 


;FIND taH-'aXEB LOOP 


0335 BO 76 




BCE HXTLIH 


.■Y>=Prfi TO IAST7 


0337 Bl 03 




lift [LINADR),Y 




0339 179 BO 




CMP #S80 




033B BO 16 




BCS ■IVINLW 


;>=Sa07 


033D C9 5C 




CMP (SEE 




033F FO 6C 




BEO ^KTLIN 


;RHi1 TOKEN? 


0341 C9 28 




CMP iS28 


rBEGIN OOCTE? 


0343 EO OB 




BNE HMBYT 




0345 C8 LCOP3 


IKY 


;FINI) OIKOT: ICOP 


0346 C4 05 




CPV lAST 




0348 BO 63 




BCS NXTLIN 


jiXaJF WITH LINE? 


034A Bl 03 




Lift (LEREEl.Y 




034C C9 29 




CWP *S29 


lEMD OJjyEl 


034E DO F5 




BKE LOOPS 




0350 C8 (WIBOT 


INY 




0351 CO EO 




ttlE TSTCtM 


;AIWAYS 


0353 C9 CI TSTKLM 


CMP ISCI 




0355 EO 04 




BCS ALHIA 




0357 C8 




INY 


;SKIP OVER 2ND BYTE 


035B ca 




ma 


ISKIP OVER 1ST BYTE CF INTCGER 


0359 90 F5 




BCC NXTEYT 


;AIMAYS 


03SB 84 06 ALHIR 


STY CURBYT 


[SAVE PTR TO CURE. BYTE 


035D 18 




dC 




035E 98 




Tai 




035F 65 03 




ftCC LIKADR 




0361 85 07 




STO CURADR 




0363 A5 04 




mv LIHftE«+l 




0365 69 00 




AEC #500 




0367 B5 06 




ST» CURADR+l 




0369 AO 00 




liV #500 




0368 Bl 07 ICOK 


LDA [CURADR), Y 


.-TEST SYMBOL MATCH LCOP 


036D 01 4A 




CMP (S4fi).Y 




036F DO C» 




BMF FNtTCK 


;MD MATOI. GO FIND TCKEK 


0371 CB 




iwy 




0372 C4 00 




CFi SYMLIM 


jCCMPARE TO SYMBOL LH«?IH 


0374 DO F5 




BBE LOOM 
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0376 Bl 


07 




Lia [CURftDR),V 


;(raXT BYTE TOKEN? 


0378 C9 


80 




CWP f S80 




037A 90 


12 




BCC FOUND 




037C 98 




FNDTOK 


TiTl 




037D 18 






CLC 




037E 65 


06 




AEC CURBUT 




0380 A8 






TAY 




0381 Bl 


03 


I£CP5 


U» (LIHADE),Y 


jFIND TOKEN LOOP 


0383 C9 


eo 




CWP #580 




0385 90 AC 




BCC TSTOKN 


; <?B07 


03B7 C8 






INY 




0388 C4 


05 




cpy lAsr 




038ft 90 F 5 




BCC LOOPS 


;>=4AST VftLOE TO TEST? 


038C BO 


IF 




BCS NXTLIN 


;ALWAYE 


038E A 5 


09 


FOIJND 


LEft HPCS 




0390 69 


06 




Arc #506 




039! C9 


24 




CWP #524 


;FEft(MED 367 


0394 DO 


05 




ENE PPT 




0396 20 


SE FD 




JSP SFD8E 


.■CARRIAGE PETUBN 


0399 A9 


06 




LEft #506 




039E 85 


09 


PPT 


STA HPCS 


iSAVE CURSOP POSITION 


039D 85 


24 




STA 524 


;MOUE CURSOP 


039F A9 


01 




IZft #501 




03A1 Bl 


03 




LEA {LINAE»),V 


iHEFEBEHCIMS LINE #, LO 


03A3 85 F7 




STA SF2 


iFBES TO SUEH. 


03A5 C8 






INY 




03A6 Bl 


03 




lift {miftDR),Y 


;HI(* BYTE 


03A8 85 


F3 




ETA 5F3 


jPASE TO SUBB. 


03Aft 20 


IF E5 




JEB 5E51F 


rFBiwr LIKE 1 


03flD A5 


01 


NXTLKJ 


LDA LIKLEN 


rLINE LEBGIH 


03AF 18 






ac 




03B0 65 


03 




AEC LIHADP 




03B2 85 


03 




ETA LINADR 




03B4 Aft 






TAX 




03B5 AS 


04 




LDR LINADRt-l 




03B7 69 


00 




ADC #500 




03B9 85 


04 




STfi LHJADR+l 


:BEXT L1ME# ADDR. 


03BB E4 


4C 




CPX 54C 


jREACTIED HJWEW7 


03BD E5 


4D 




sac 54D 




03BF BO 


03 




BCS EXIT 




03C1 4C 


24 03 




JHP IiXlP2 




03C4 30 


8E FD 


EXIT 


JSP 5FEeE 




03C7 60 






KIS 




03C8 






ean 





display by means of "CALL 2048." If 
you want to perform the symbol cross- 
reference, it's a bit more complicated: 

1, Type CLR to clear the symbol table. 
This is necessary because I chose to 
have my routine perform its cross- 
reference on only one symbol at a 
time, and it is always the first one 
declared. 

2, Declare the symbol you want to 
cross-reference. Thus, if you wanted 
to find all references of a variable 
named PLAYER, you would type in a 
statement such as PLAYER = 0. If 
you wanted to search for an array 
named BOARD, then a statement 
like DIM BOARD[64| would do. 
When cross-referencing a string ai- 
ray, you must also declare the sym- 
bol by means of a DIM statement. 

3, Activate the display by means of 
"CALL 768." When you want to 
cross-reference another variable or 
array name, begin again from step 1. 



Remember that if a non- array 
variable has the same name as an array, 
its value is stated in element of the ar- 
ray. Thus, if you have a variable called 
GAME and also an array called GAME, 
the value of the variable is saved in 
GAME(0|. This interesting quirk of 
that language means that my symbol 
cross-referencer will cross-reference 
both usages at once. 



Integer BASIC Line XREF 






0800 




INTEGEF 


BASIC LINE XBEF 




0800 










0800 




BY LEE 


BEYNOLES 




ceoo 

0000 


I 


TAGl 


EPz 500 


;FLAG:=1 WHIW 1ST BEE. 


0001 




7UBL1N 


EPZ SOI 


jCUFREbfr LIBF #. WHOSE REF'S ft 


RE BEIKG SEARCHED 








0003 




:iIRADB 


EPZ S03 


.-ADDRESS CF CURLIN 


0005 




iftOKN 


EPZ 505 


iCUKRENT LINF BEING SEARCHED F 


OB REF'S 










0007 




SRCHflD 


EPZ 507 


;ADERFSS OF SRCHIB 


0009 




LEMREF 


EPZ 509 


ILEMGIH OF REFEPIMZEE LINE 


OOQft 




LENSER 


EPZ soft 


jIEUGni OF LINE BFIKG SEARCHED 


OOOB 




FIAC-2 


EPZ SOB 


rPIAG; 0=GOTO, SA=DEL, 575=LIST 


OOOC 




ESTPOS 


EPZ 50C 


iLAST HORIZ. CURSOE FOS. 


oeoo 










0300 






DPG 5300 




oeoo 






ORG 5800 




OBOO 

0800 A5 CA 




BEGIH 


LEfi SCft 


rHfCG. START, LCW 


0802 85 03 






STA CURADR 




0804 A5 CB 






LDft 5CE 


;H10G. START, HICST 


0806 85 04 






STA CURADR+1 




0808 A9 00 






ij» #500 




080fi 85 OC 






STA 5CC 


;1NIT. LAST CH 


oecc 20 5S 


FC 




JSE SFC5e 


;HCME S nFAB SCBEEM 


080F A2 00 






UK #500 




0811 BD IE 


08 


LOOP 


IJ» TITLE, X 


IContinued) 



If you understand assembly lan- 
guage, you may find it interesting to 
delve into the source listings; the com- 
ments are fairly complete, so it 
shouldn't be difficult to understand, if 
you are aware of how Integer BASIC 
stores program lines in memory. |See 
the Nov. /Dec. 1979 issue of Call 
-'A.P.F.L.EA 



Both Integer programs NEW them- 
selves out of memory after running, 
and — as mentioned before — the line 
number cross-referencer program must 
begin by setting LOMEM. Consequently, 
line 180 in the symbol cross-referencer 
is "illegal." The same goes for lines 5 
and 230 in the line cross-referencer. In 
order to type these lines in, you will 
have to go to a bit of trouble. One 
method is to use Ray McVay's Integer 
BASIC Post- Editor program [see the 
March/April 1980 issue of Call 
—A.P.P.L.E.]. If you don't have this 
program available, the changes can be 
implemented using the following 
procedures. 
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Integer Symbol Xref Program 
Pfocedure 

1. Type in this statement before any 
others: 

180 PRINT 

2. Go into the monitor by means of 
CALL -151 

3. Type CA.CB 

You will see something like this: 

-OOCA- FB95 

This is telling you that locations $CA 
and $CB contain the values $FB and 
$95. If you combine the two values into 
one 4-digit hex number, after switching 
their order, you will get the memory 
location $95FB where line number 180 
begins. The entire memory representa- 
tion of this line will be the following 
sequence of hex values (which, in this 
case, you can display by means of the 
monitor command 95PB.95FF): 

05 B4 00 63 01 

That "63" is what BASIC stores in 
place of the word "PRINT", which you 
typed in on line 180. Change that value 
to the token for the key word "NEW." 
In this example, 95FE:0B accomplishes 
this. 

When you have succeeded in getting 
BASIC to accept an illegal statement 
containing the word "NEW", you must 
go back to BASIC by means of Control- 
C (return], and type in the rest of the 
Integer program. 

Integer Line Xief Program 
Procedure 

You will have to go through a very 
similar process to get lines 5 and 230 
into the program. 

1. Type in these lines first: 
5 PRINT 2500 
230 PRINT 

1. Go into the monitor, by CALL - 151 

3. Type CA.CB. My 48K system 
displays: 
• OOCA- F3 95 

So line number 5 starts at location 
$95F3. You can display both lines by 
means of: 

95F3.95FF 
fou will see these hex values: 

08 05 00 62 B2 C4 09 01 05 E6 00 63 01 



Integer BASIC Line XREF (continued) 




0814 20 ED FD 




JSP SFTED 


;OtITPUT CHftR. 


0817 E8 




INX 




0818 EO 12 




CPX »$12 


fEMD OF TITLi:? 


081A EO F5 




BKE LCOP 




081C FO 13 




BEQ IKITl 




oeiE 4C 49 4F 


Tni£ 


ASC 'LINE* REFEBEMCES' 1 


0821 45 33 20 








0G24 20 20 52 








0827 45 46 45 








0e2A 52 45 4E 








0620 43 45 53 








0830 AO 00 


INITl 


LOT #500 




0832 Bl 03 




HA (CURAEP),V 


;LEMJIH OF LINE 


0834 85 09 




ETA IfiNREP 




0836 84 00 




STY FIAGl 


;Cr£ftF PIAG: UK) FEE'S 


0638 C8 




IKY 




0839 Bl 03 




LCft (CURftDF),Y 


;LINE TO FIND, LOW 


083B 85 01 




STA CURLIH 




083D CB 




INY 




083E Bl 03 




LDA (CURftDR),y 


;LINF TO FIND. HICH 


0840 85 02 




STB CURI.ItH-l 




0842 AS CA 




LEft SCA 


;FSOG. STflKT, 103 


0844 85 07 




STA SBCHAD 


; SEARCH START, ICW 


0846 A5 CB 




lift SCB 


rKJCG. START. HIS! 


0848 85 08 




STA SRCHADtl 


.-EEftBCH START, KlOi 


084A AO 00 


IN1T2 


LDY #S0O 


rLINF LCOP 


084C Bl 07 




LEft (SPCHAC),Y 


iLENGTH CF LINE 


084E 85 Oft 




ETA UMSEft 




0850 ce 




INY 




0851 Bl 07 




ITfl (SECHAD),Y 


rLIHEH SEARCHlHi, LO 


0853 85 05 




STA SRCHIN 




0855 C8 




INY 




0856 Bl 07 




lEft (sEaac),Y 


! '■ " , HIGH 


0858 85 06 




ETA SFOlIW-l 




085fl AO 03 




LDY #S03 


rGET PAST LINE # 


085C Bl 07 


SEflHCK 


UK (SBOlADj.y 


;GET CURB. BYTE 


0e5E C9 5F 




CMP #55F 


jGOTO TOKEN? 


0860 FO 4B 




BED GOTO 




0862 C9 5C 




CMP #S5C 


lOCSOB T0KEB7 


0864 FO 47 




BEO GOTO 




0866 C9 24 




OfP #S24 


ITBEN TOKEN? 


0868 FO 43 




BEC GOTO 




086A C9 OS 




(MP #S08 


;RUN TtWEN? 


086C FO 3F 




BED Gcm) 




oeeE 09 09 




CMP #509 


jLELEIE TOKEN? 


0870 FO 41 




BEO KL 




0872 09 74 




CMP #574 


:LIST TOKEB? 


0874 PO 43 




BED UIST 




0876 CB 


NXTBYT 


INY 




0877 C4 Oft 




CPY LENSEft 


;DCKE WTIH LINE? 


0879 90 El 




BCC SEARCH 




087E A5 07 


HXTLl 


LCft SRCKAD 


;fiDra, OF LINE EEftRCHING 


087D 18 




CLC 




0E7E 65 Oft 




WC LENSEft 


iLENGTH 


ceso S5 07 




STA EECHflP 


;UEXT LIKE ADDR. 


Ce82 A5 08 




LDA SECHftI>H 




0884 69 00 




AEC #500 




0886 E5 oe 




STA EBCHPE+1 




0888 A5 07 




LCfl EECHAD 




088fl C5 4C 




CMP S4C 


;CCMPflRE TO HIKEM 


08eC A5 08 




LEA SFCHftEH-l 




oeeE E5 4D 




SBC S4E 




0890 90 B8 




ECC INIT3 




0892 ft5 03 




Ua CURftDB 


;ADER. OF TEST LINE 


0894 18 




CLC 




0895 65 09 




AEC LENKEF 


rLENCJTH 


0897 85 03 




STA CURAER 


rNEXT TEST LIKF ADDR. 


0899 AS 04 




LCft cupw;r+i 




089B 69 00 




AEC #500 




089D 85 04 




STA CURADB+1 




089P A 5 03 




LCfl CURADE 




08A1 C5 4C 




CMP S4C 


jfMD CF PBCGRftM? 


08A3 A5 04 




LEfl CURADR+1 




08A5 E5 4D 




SEC 54D 




OSAT 90 87 




BCC INITl 




08A9 20 8E FD 


EXIT 


JEP fpneE 


rPRINT CARP. RET. 


CSRC 60 




RTS 


rC30 BACK TO BASIC 


08AD AS 00 


QOTO 


rj» #500 




08AF 85 OB 




STA FIAG3 


;FIAG TESTIM3 GOTO 


08E1 FO OA 




BEO TSTLIN 




08B3 fi9 OA 


ISh 


LEB #5QA 




08B5 85 OB 




STfi ELAG2 


iFLAG TESTItre DELETE 


ceB7 DO 04 




BKE 'iVl'LIN 
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0889 A9 


75 


105 LIST 


U» #S75 




C8BB 85 


OB 


106 




STA FLAG2 


.-FLAG TCSTING LIST 


CBED C8 




107 T^TLIN 


INY 


rEYTE AFTER GOTO, ETC. 


OBBE Bl 


07 


108 




LDA [SBaiBD),Y 




OSCO C9 


BO 


109 




CMP ISBO 




0SC2 90 


ID 


110 




BCC TEsra 


;<SE07 


08G4 C9 


BA 


111 




CWP tSBA 




0SC6 BO 


19 


112 




BCS TESTE 


;>SB97 


08CE 




113 








08C8 




114 


BYTE VfiUIE BETWEEM SBO & 


5E9 SAiB 


oeca 




115 


NEXT TWO BYTES AflE IMTEGFR 1 | 


08ce 




lie 








08CG C8 




117 




INY 




08C9 Bl 


07 


118 




LDA [SKCHAD),y 




OSCB C8 




119 




INY 




08CC CS 


01 


120 




CMP CUELIN 


iLCW BYTE CF TOST UNE? 


08CF DO 


11 


121 




BHE TESTE 




OBDO Bl 


07 


12! 




im (spamD),Y 




0eD2 C5 


02 


123 




CMP CtIBLIN+1 


rHIC3H BYTE? 


0804 DO 


OB 


124 




SHE TESTB 




08D6 CB 




125 




IHY 


;roiNr TO BYTE AFTEF IWIEGEE # 


OSD? Bl 


07 


126 




Iia CSRCHAD),Y 




OSM C9 


04 


127 




CWP #504 




OSES 90 


ID 


128 




BOC PBim 


;PEIMr IT'S sraiCOICM Mi EMD-O 


F-LINE TOKEN 










08DD C5 


OB 


129 




CMP F1AG2 


iTtfE ap Ca*iH TCKEB 


OSCf FO 


19 


130 




EEC PPIHT 




OBEl AS 


OB 


131 1 


"ESra 


lift F1AG2 




OaE3 TO 


91 


132 




BED KXTOYT 


;QOro, ETC. 


08E5 C8 




133 E 


■NECCM 


INY 


fETBD CCMMA OR ETATIMENT SEPAE 


ATOP 












08E6 Bl 


07 


134 




LEA (SRORDj.Y 




OSEB C5 


OB 


135 




CMP FlflG2 




OSEA FO 


06 


136 




SEC FOUND 




OSEC C9 


04 


137 




CMP #504 




OSEE 90 


86 


13B 




BCC NOTBYT 




OSFO BO F3 


139 




BCS EMECCW 




08F2 A9 


00 


140 1 


■OUHD 


LDA #S00 


jFlAG FOB 1ST PEF. 


0eF4 85 


OB 


141 




OTA EIAG2 




08F6 FO 


C5 


142 




BE3 TSTLIN 


lALHAYE 


0BF8 FO 


AF 


143 C 


VJT 


EEC EXIT 


; ALWAYS 


OBFA ft5 


00 


144 E 


■RIKT 


LEfi FIAGl 


;nfiG FOR 1ST FEF. 


OBFC DO 


14 


145 




BNE reTREF 


;NOT FIRST REF? 


08FE E6 


00 


146 




IDC FIAGl 


;FIAG lET REF. POUND 


0900 20 


8E FD 


147 




JSR SFD8E 


iHtlWr CARP. EET. 


0903 A9 


00 


148 




LDfi #500 


;BBGIN NEK LDJE 


0905 85 


OC 


149 




STA LSTPCS 




0907 A5 


01 


150 




U» CURLIN 


;TEbT LIKE*, ICW 


0909 85 


F2 


151 




ETA 5f2 


.-PASS TO ROUTINE 


09CB A5 


02 


152 




lift CtaiLIWfl 


,-'l'EST LINE*, HIOT 


090D 85 


F3 


153 




STA 5f3 


;PASS 


090F 20 


IF E5 


154 




JSR SE51F 


.■FRINT TEST 1JKE# 


0912 A5 


CC 


155 I 


■RTEEF 


LEA LSTPOS 


;IA£T CUESOR HORIZ. 


0914 la 




156 




rjf 




0915 69 


06 


157 




ADC #506 




0917 C9 


24 


158 




CMP »S24 


iSEACHH) KS. 367 


0919 DO 05 


159 




BNE PUT 




091B 20 8E FD 


160 




JSP 5FnSE 


rCARR. RET. 


091 E A9 


06 


161 




UA #506 




0920 85 


OC 


162 [ 


IT 


STft liTMJS 




0922 85 


24 


163 




raa $24 


rWDVE CUESOE 


0924 A5 


05 


164 




IJX ERCKM 


rEEFEE. LINE #, ICW 


0926 65 


F2 


165 




ETA 5f2 




0928 A5 


06 


166 




]U» SRCHUW-1 


iHIGH 


092fi 85 F3 


167 




Sm SF3 




092C 20 


IF E5 


168 




JSB SE51F 


flKINT REF. LINE # 


092F A9 


00 


169 




LDA fSOO 




0931 20 


A8 FC 


170 




JSE Sfcab 


rMAKE A LCKG DEIAY 


0934 2C 


00 CO 


171 




BIT SCOOO 


jlEST KBD. STKCBE 


0937 10 


18 


172 




BPL EHDQ 


rUOHilNG TYran? 


0939 AD 


00 CO 


173 




LDA SCOOO 


;GET KEY TYPED 


093C 2C 


10 CO 


174 




BIT SCOIO 


;CLR KBD. ETRCBE 


093F C9 flO 


175 




CWP *SAO 


;IS IT A SPACE? 


0941 FO 


06 


176 




BEQ STOP 


;G0 STOP PRINTING 


0943 C9 


BD 


177 




CMP #S8D 


rCARR. RET. 7 


0945 FO 


Bl 


178 




BED CUT 


;G0 END PROGRHJ 


0947 DO 08 


179 




BNE ENDLl 




0949 2C 


00 CO 


180 ! 


STOP 


BIT SCOOO 


;TEST STRCSE 


094C 10 FB 


181 




BPL STOP 


iVJAIT FOR KEYIN 


094E BD 


10 CO 


182 




STA 5C010 


;CLR ETBCfiE 


0951 4C 


7B oe 


183 I 


JUDfA 


JWP NXTLl 




0954 




184 




EM) 





You must change the "62" to an "11", 
and the "63" to a "OB". On my 
system, these monitor commands 
would do that: 

95F6:11 
95FE:0B 

4. Now go back to BASIC and enter the 
rest of the program. 

If you don't know anything about 
the hexadecimal numbering system, or 
about the monitor commands, you 
should leave out line 230 of my Integer 
line cross-referencer, and NEW the pro- 
gram out of memory yourself in im- 
mediate mode, after RUNning it. Also, 
leave out lines 5 and 180 in the other 
program, set LOMEM to 2500 before 
you RUN it, then NEW it out afterwards. 



Lee Reynolds, a computer programmer for 
15 years, owns an Apple D, He has 
published almost two dozen articles in 
magazines such as MICRO, Call 
-A.P.P.L.E., and Softalk. Reynolds may be 
contacted at 5760 N.W, 60 Ave., Apt. 
B-101, Ft. Lauderdale, FL 33319. 

JUCAO 



CSE means OSl 

Custom After Market 

Software for 

Cl-Pand C4-P 

machines 



Basic Enhancer: 

Renumbefer, A ulo Sequencer, Screen 
Control functions, and a tape I/O 
system that Is faster and has file 
names. For Cl-Pand C4-P $21.95 

Micro- Processor Word Processing 
system: 

Now do reports, letters, and other 
aocuments thai need that professional 
touch. Coded in Machine Code for min- 
imum hassle (for Cl-PII only] . . .$44.95 

Write us for information on new disk 
programs or send $1 for catalog. 



Computer 

Science 

Engineering 

Bo« 50 •291 Huntington Ave. Boston 021 15y 
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Have you 

experienced a 

S.A.G.A. recently? 



.fi 



tA 




51 



The Scott Adams Adventure series for the 
Apple I! is now better than ever. The new 
Scott Adams Graphic Adventure series 
features voice, lowercase, and full color, 
I high resolution graphics. 

* A jam-packed disk, with both sides 
used, contains the Adventure and Ihe 
full color hi-res pictures which are 
stored using new, special state-of-lhe- 
art techniques. 

* Each screen was drawn using a 
palette of over 100 colors and lex- 
lures. Each work of ari was designed 
and entered by a professional artist. 

* Both Ihe VOTRAX Type-'N-Talkim 
voice synthesizer and lower case hard- 
ware are supported. 

* Your printer is supported, too! With a 
single keysiroke you can print your 
Adventure as you play to create a log 
of your journey. 



% 




The 12 Scott Adams Adventures 

Adventureiand • Pirate Adventure • Mission Impossible 
Voodoo Castle • The Count • Strange Odyssey " Mystery 
Fun House • Pyramid of Doom • Ghost Town ■ Savage 
Island-Part 1 • Savage Island-Part 2 • Golden Voyage 



/MCIK) 



6502 Bibliography 



Dr. Vi'llliam R. Dial, 438 Roslyn Ave., Akron, OH 44320 



1224. Commodoie Interface (May, 1961) 

Anon.. "Micro-Mainframe," pg. 5. 
The new CBM micro- mainframe computer contains both 
6502 and 6809 processors, 96K RAM and 36K ROM, etc. 

Berk, Emily, "An Introduction to BASIC, Machine Code, and 

Assembly Language," pg. 15-17. 
Part two of an instnictional series for CBM owners. 

1225. Spieadsheet 1, No. i (May, 196i; 

Dawson, Peter, "Visitip No. 9," pg. 1. 

How to save only a portion of a matrix on VisiCalc. 
Bostater, John, "Greater Than/Equals or Less Than/Equals," 
pg. 2. 

A search technique tor VisiCalc. 
Shen, Robert, "Visitip No. !0," pg. 3. 

Some suggestions on using VisiCalc. 
Thomas, Elizabeth, "An Algorithm That Works Like 
'if-Then'," pg. 6. 

A technique for VisiCalc and a budget matrix example. 

1226. The G.R.A.P.E. Vine 2, No. 4 (May, 19811 

Lawson, Steve, "Disk/Apple Configuration," pg. 7. 
A program to identify slave/master status, Apple memory 
size, ROM or RAM Applesoft, name of Hello program on last 
booted disk. 



1227. L.A.U.G.H.S. 3, No. S (May, 1981) 

Roe, David, "The Language Card and the 'Old' Monitor," pg. 4, 
How to enter the old monitor with the language card installed 
on your Apple. 

1228. Puisei's Magazine No. 12 (Winter, 1981) 

Staff, "Program Reviews," pg. 24-94, 

Some 70 pieces of software for the Apple D and the TRS-80 
are reviewed, 

1229. Peelings B Z, No. 3 (May /June, 1981) 

Staff, "Apple Software Evaluation," pg. 8-41. 
Twenty- two pieces of Apple software are reviewed and 
evaluated. Included are DB Master, CCA Data MGMT 
System, VisiCalc, VisiCaids, Intiostat, utihties including 
Apple -Doc, Curve Fitter, Super Shape Draw, Higher 
Graphcis II, languages such as Dynasoft Pascal, Tiny Pascal, 
FORTH 1,7, Super FORTH, App-L-Isp, APPilot II, and games 
including Ultiacbeckers. Golden Mountain . Apple-Oids, 
Reversal. Hi-Res Ciibbage. and Astioscope. 

1230. AppIeGram 3, No. 5 (May, 1981) 

Zant, Robert F., "Apple Writer." pg. 4-6. 

Some notes on this simple word processor for the Apple. 
Sander-Cederlof, Bob, "Measurement Conversion Program," 
pg. 19-20, 

How many teaspoons in a liter and the like. 
Anon, "Epson MX-80 Table," pg, 22, 

An aid to Epson users. (ConUoued on page 100) 
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^oufraos 



mili^ 





Li -J 



realm of magical Deings? Perhaps you're an 
astronaut, thousands of light years from 
earth, searching the galaxy's rim for 
the fabulous treasures and ad- 
vanced technologies of a 
long-dead civilization. Maybe 
you're the plunderer of 
ancient pyramids in a 
maddeningly dangerous 
land of crumbling ruins. 
and trackless desert 
wastes. 



1 



L A\ 




You Wish to soar to 
ottier worlds, to behold 
wonders never beheld 
by mortal eyes, to dream 
unrestrained to the 

furthest limits of your 

imagination. 



3GD3C7 
ViGEG0Slb 

The ADVENTURE SERIES 

by Scott Adams has been 

reviewed by every major 

microcomputing magazine, 

receiving only the highest 

praise for its mind-puzzling 

challenge & refreshing originality. 

Tens of thousands of adults and 

children have matched wits with 

the Adventure Master. Now, it's your 

turn. If you crave the challenge and 

^ panorama of the exotic, touched with 

sparkling humor, then the Adventure Series is for you. 



\SSOai)Si@ 



i^4dventure 

*\\ yWT^ IMTEBNATION AL 

■ ■ 198Z * DIVISION DF SCOTT ADAMS INC, 

BOX 3«5, LONGWOOO FL 32750 

(305) 862-6917 (QUESTIONS) 

ORDER FROM VOUH FAVORITE DEALtR 

Ot CALL TOLL FREE (800) 327-7172 

(ORDERS ONLY PLEASE 



11 ncr^p I ui'eiAdv eiKULeASeiiie sibY^j.C Q.EUAa dn 
tvpufllR ElWHOM EVERigMlW A 
*HENEVE 



ico.ttiAclams, 

'Si 



SjCICDCaCiaiPTOlIQB 





SINGLE 
TAPE 


IJ PACK 

TAPE 


SINGLE 

□isn 


TRIPLE 
DISK 


13 PACK 
DISK 


APPLE 


?4< 


11^ BST 
?4K 




48K 


- 


ATARI 


11 QBE 
2*« 




- 




4aH 


CPrM IZ'QOI 


- 


- 


- 


- 


1139MI 


TRB30 


IGK 




- 


U9^ 
3?K 


SI3S951 
32A 


THsao 




,„,,^^ 


— 


^ 


)129K 



AilMenTuroMmlB&O'llAlll?) \ '-BS | 

AilMer>ruFS HInL Slml 4SlnglO» 
ComniD[lnrDVlC(CflMr»dBfl) 39H 

II «J4(TEpeDf Di^K) a SB I 

AequiFea Advoriiu'Q CamrnSAd MoHuli 

'Scan AdBini' Graphic AaMonlutD Sertga | 
Appra D^Ltia'Fuil Colf^r Hi Hbs Grspr-iC^ 

|i7 Ad^^nlu'B Hint Beak ini^l 
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6502 Bibliography (continued) 



INSTANT 80 COLUMN APPLE 



The miracle of the 80's... 
8D-column card. 

STOP STARING AT 
40 COLUMNS 

WIZARD-aO lets you see exactly 
what you will get when typing 
ao-columr farrrat. It gives you a 
full SO-cnijmn by 24-line display 
with all these features. 

■ Fully compatible with Apple II 
andApplell Plus * 

■ FillycompatiblewithrnDStworcl 
processors, micro-morietns 
and prom programmers, plus 
all current Apple II expansion 
hoards 

■ Lists BASIC programs, integer 
and Applesoft 

■ Fully compatitile with Pascal 

■ Uses software to switch 
between 40 and 80 column 
formats 



of the 80's . . . everything you want in an 
;ard. 

3 AT ■ Displays 7x 9 matrix characters 

■ Provides upper/lower case 
, you see exactly characters with full descenders 
:t when typing ■ Fully edifs...uses ESCape key 
at. It gives you a for cursor movement 
ly 24-line display . Scrolling stop/start uses 
atures. standard Control-S entry 
ble with Apple II Retains text on screen while it 
lus * is being printed 
]le with most word ■ Contains crystal clock for 
licro-modems flicker-free character display 
grammers, plus ■ Has low power consumption 
pie II expansion f^r cqoi rgiiaijie operation 

■ Leads soldered directly to board 
rograms, integer for maximum reliability 
' ■ 2Kon-hoardRAM,50or60Hz 
hie with Pascal operation 
B to switch B Inverse video selection 
nd 80 column standard 

Available at all fine 
Computer Stores S295.00 

H(^1llE.SPEHIIlii;RU 
SqstBms 

SUBSIDIARY OF WESPEBCORP 

"REgislsred liadcmaiks 

dI ApplaCnmpularlnc 
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1231. Apple/Sass 3, No. i (May, 1981) 

Anon., "Give Me a BRK!" pg, 5-6. 

What happens on an Apple when the BRK command is 

encountered. 
Fan, Kenny C, "Super Frame," pg. 12-17. 

Two machine language programs that can add special effects 

to your titles or programs, making a frame that moves around 

the sides of the screen. 

1232. The C.l.D.E.H. Pie§s 3, No. 3 (May/June, 1981} 

Hall, John, "Bit Decoding Routines," pg. 2. 
Routines in Integer and Applesoft BASIC that decode a byte 
value and decode it into the eight individual bits that form 
the binary number. 

1233. OSIO Newsletter 3, No. 6 (June, 1981) 

Goodhait, Brian, "Unravl: A Strategy," pg. 1-2. 

Use of the OSI Flag 7 in figuring out how someone else's 

BASIC program works. 
Compton, Radford, "Money Mode Fut," pg. 6. 

A fix for a bug in the formatting of small calculated sums of 

dollars and cents, in OS-65U, 

1234. The Harvest 2, No. 10 ||ime, 1981) 

Schaffer, fay, "The Apple Throttle," pg. 7. 

Control the speed of your Apple BASIC listings with the 
game paddle. 

1235. Saturn Softoews 1, No. 1 (June, 1981) 

Staff, "Extended SYM-BASIC," pg. 1. 
A review and listing of all new commands for the SYM. 

1236. Apple-Dayton Newsletter 2, No. 6 jiune, 1981) 

Matthews, lohn, "On Cycles and Such," pg. 10-12. 
A biorhythm program for the Apple. 

1237. Atari Computer Enthusiasts 2, Issue 6 (fune, 1981] 

Anon., "Using USR," pg, i-5. 

An introduction to the use of machine language on the Atari, 

with examples of using the USR functiotl, 
Ockeis, Stan, "Lunar V," pg. 7-S. 

A game for the Atari. 
Ekberg, Michael, "Load and Save Binary PUes," pg. 9. 

An Atari routine to load or save a binary file from BASIC. 

1238. Nibble 2, No. 3 (fune- 1981) 

Hatcher, Rich, "The Mad, Mad, Mad, Mad Cube," pg. 19-15- 

A Rubik's Cube-type program for the Apple. 
Koeritz, Chris, "The Apple Hi-Res Clock," pg. 27-28, 

A clock face program using Apple graphics. 
Black, Preston R., "Disk Snooping — Part 0," pg. 25-39. 

Using the tools on the DOS, Disk Directory, File Sectors, 

Track/Sector List, VTOC, etc. 
Mossberg, Sandy, "Applesoft Linefinder," pg. 63-67. 

A debugging aid for Applesoft programmers, 
Mottola, R.M., "Using the USR Function foi Address Refer- 
encing," pg. 83-87- 

Tbe USR function and how it works on the Apple. 

Allen, David P., "The Little Line Eater," pg. 87. 

How to put disappearing lines into your Applesoft programs. 
Reynolds, William ID, "Converting 'Muffin' into 'Demuffin'," 
pg, 87, 

A simple job with the instructions given here, 
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AMCRO 



6809 Bibliography 



7. BYTE 6, No. 7 (My, 1981) 

Scales, Hunter, "Multiprocessing with Motorola's MC6809E," 
pg. 136-156. 

How to use two or more microproccssois sharirig cominon 
resources, each working on a part of the problem. 
Anon., "6809 Cross Assembler," pg. 438, 
The XASM 6809 is a commercially available cross-assembler 
written in FORTRAN IV. 



Dr. William R. Dial, 438 Roslyn Ave., AI<ron, Ohio 44320 s. micro No. 38 (July, i98i) 



Time Marches On 



Dr. William Dial's 6502 BibUogmphy has played a majoi 
role in making bibliographical infoimation available to 
6502 users. But now that the 6502 is a mature processor, 
we at MICRO beheve that most 6502 users need selectivity 
more than comprehensiveness. Therefore, the 6502 
Bibliography in MICRO will in future selectively list a 
much smaller number of the better 6502 articles. 

Users of the 6809 processor, however, do need the kind 
of comprehensive coverage that MICRO used to give the 
6502. Therefore. MICRO will now start a comprehensive 
6809 bibliography, to be pubUshed in installments as 
material accumulates. If any readers are aware of 6809 
material we are missing, please contact Dr. Dial or the 
MICRO staff. 

We feel that this combination— selective 6502 and 
comprehensive 6809 coverage— will serve our readers best. 



1. Softalk 1, No. 9 (May, 1981) 

Anon., "The Mill," pg. 25. 

A review of a new Apple peiipheral board based on the new 
6809E microprocessor, offering Apple users a 8/16-bit 
architecture, diiecr page register, extensive addressing 
modes, fast speed, etc. 

2. KB Microcomputing 5, No. 5, Issue 53 (May, 1981) 

Stark, Peter A., "6800's Best-Kept Secrets," pg. 56-66, 

Included in the review of various editors and word processors 
are the TSC Text Ediior/Text Processor for the 6809 
systems, all-in-one editor/processor for the 6809, and the 
Stylograph edit or /processor for the 6809, 

3. Compute! 3, No. 5, Issue 12 [May, 1981) 

Lock, Robert, "Introducing Super PET," pg. 4-8, 
A new CBM micro has 134K mixed RAM and ROM with both 
6502 and 6809 processors and separate ROM operating 
systems and several languages. 

4. MICRO No, 37 ()une, 1981) 

Tripp, RobertM,, "It's Time to Stop Dreaming, Part 1," pg. 7-9, 
A description of the features of the 6809 microprocessor, a 
possible candidate to update the 6502. 

5. Abacus n 3, Issue 5 (May, 1981) 

Anon,, "What's A Hitachi?" pg. 3, 
The Hitachi MB 5890 is a new miciocomputeT based on the 
6809 microprocessor running at 1 MHz. 

6. KB Microcomputing 5, No. 7, Issue 55 (July, 1981) 
Rawson, David R., "Clock/Calendar for the 6809," pg. 132-141. 

Hardware and software for implementing s clock on 6809 
systems. 



Tripp, Robert M., "It's Time to Stop Dreaming, Part 1," 

pg. 27-30. 

Part 2 describes some of the improvements which are provided 
by this chip. These include long branches to any location, a 
branch to subroutine instruction with relative branching, ad- 
dressing relative to the program counter, and a load effective 
address instruction. 

Wright, LorenW., "PET Vet," pg. 91. 
A new assembler for 8K PETs — a new 6809-based micro 
from Commodore (Micro-Mainframe or "Super PET"). 

9. Dr. Dobb's (ournal 6, Issue 7, No. 57 {July, 1981) 

Gordon, H T., "About the Motorola 6809," pg. 6-9, 

Discussion of the characteristics of the 6809 microprocessor 
and its probable impact on personal computers. 

10. Inleriace Age 6, Issue 8 (August, 1981) 

Baker, Al, "Game Comer," pg. 24-28, 

A tutorial on color graphics with the 6809-based TRS-80 Col- 
or Computer, 

11. Personal Computing 5, No. 6 (August, 1981) 
Anon,, "Some Japanese Personal Computers," pg. 100. 

In a table of new Japanese micros it is revealed thai the 6809 
mieropiocessor is used in the Hitachi 6890, the Canon BX-3 
and the Canon CX-I. 

12. BYTE 6, No. 8 [August, 1981) 

Miatkowski, Stan, "The Japanese Computer Invasion," 
pg. 200-220, 

The Fujitsu Micro-8 uses twin 6809 microprocessors to greatly 

increase speed, 

13. KB Microcomputing 5, No. 8, Issue 56 (August, 1981) 

Baker, Robert W,, "Petpourri," pg. 10-16. 
The CBM 8032 color computer and the new CBM Micro- 
Mainfiame (based on the 68091 are described, 

14. MICRO No. 39 (August, 1981) 

Tripp, Robert M., "It's Time to Stop Dreaming, Part 3," 

pg, 16-18, 

Part 3 of this series on the 6809 microprocessor describes the 
instruction set in detail, comparing it to the familiar 6502 set, 

15. Rubber Apple Newsletter 4 

Anon., "6502 vs. 6800 vs. 6809," pg, 7-12, 
A comparison of three microprocessors. 

16. KB Microcomputing 5, No. 9, Issue 57 (September, 1981) 

Vose, G, Michael, "Exploring the MC6a09," pg, 25-30, 
A description of the 6809 microprocessor. 

17. MICRO No. 40 (September, 1981) 

Tripp, Robert M., "It's Time to Stop Dreaming, Part 4," 

pg, 20-22. 

A discussion of the addressing modes of the 6809, comparing 
the 6809 with the 6502, with special emphasis on the greatly 
expanded options for the 6809, 

iucfto 
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G3D RO Recfrvconly 
IGb9KI3E kfyboirrl/lraclort 

i:EUTRaPIICSrtiii inatrm - 
700 9 ParjilFl. Iissvyduiy 
7D4 3 Serial, hf^vy dury 
737 1 PsrsMei 
737 3Str.;ii 
714 11 Parsiltl 
PI El^clril^l^iii: 

iPaPERTICER 

ISO 
4&0Oi|Fipriia 

sag 
s&aoBPipiiiH 

MS 

EPSON PRINTERS 

0DI4Dr»ldEti«iCliipaC 

wxaa FT 

MkSQ'GnEITHAISD 

Mian fr ■ GfiAf ini)! 

H:itDQ 



Rpljil YaurCalt 
2BG6.00 ! 699 .00 
307? 00 !a99 95 

;7iD(in ;a99.9S 

!J3D00 ?999S6 



\K0 no 1199.95 

IfSSDO 1S99.95 

995 00 799.95 

1045 0(1 899.96 

WaW 1G9500 

135 00 18995 



995 011 


ISbM 


ID91DI1 


969.95 


l?9SD0 


1099 90 


139100 


1195.00 


195 00 


ess 00 


B9<ao 


769 oa 



p?ldll 

GIEOO 

715 00 
G95 0O 

795 00 
995.00 



519 .as 

9S.aD 
ES9.95 
S79S5 
U9 95 

IS9 9S 



WE ALSO HAVE . . 
• NOVOIIUN Modcmt 

(.AT 
D CAT 

APPLE CAT Dirtd noiinccr 



Roldil Yduf Cnil 
199 95 159 9b 
199 9i 159 96 
!a9 95 3ia.9i 



SANYO MONITDRS High resolution 

13' Col«rln(v(l liKhoujI.r, 555U0 <HJ5 

i;- C.HPChDiphDCDui ^000 75995 

12' Slick & wnnf 310011 239.95 

15 giick «■.!!.» !'0 00 ?99.95 

S" Sluk a whiir irii' litir wllfi) :^5 00 1G995 

AMD EK(Leedeii) High Qualltv PIAanilocs 

100 ir ew. l?«Ki 17900 r3995 

100S IZ"Gr»r 12 UH> 199.00 179.95 

NOG iJ'G.Mll. IBMHz !4900 199 95 

CdIdH n"CQlQr,NTSCi:lKig.mpi.t. 119.09 31995 

tuita imp & ipukET 

Cokrll rJ'CDiDi. HBG.npul. 399110 69995 

liir«ivipli4ci.ipHli(i 

■ KAZELTINE Virica Ui!:rilay Terinmils 

• SHUGART Oitk Oriv!^ 

• DEC VTIOOa VT103 

Call us tor your DISCOUNTED pri« lODAYi 



NEW' f'utrt Tl-Senes 10 PErsDial Inlormdlian Terminal Hi-tii'l 995 DO yoi" (^'i 795 00 



EDITRIX t GRAPHTRIX = THE MOST POWERFUL WORD PROCESSOR 
THIS SIDE OF A NEWSPAPER COMPOSITION ROOM 



EDITRIX™ 
EASVTOUSE TEXT EDITOR 

-I HELP! Key 

■ Friendly, COMPLETE insl'uclions Ihat you or your 
secretary can understand. 

• Easy to remember 1 or 2 keystroke commands 

■ See your document formatted on the screen AS YOU 
EDIT !T. 

POWERFUL 

• 250 Column Horiiontal Scrolling. 

■ Automalic Graphic Insertion and Formatting, 

• Automaiic Footnote Insertion, 
Underline - Superscript - Subscript - Search - Fteplace - 
Blocli Move, 

■ Full Printsiie. Emphasis. Justify. Margin and Cursor 
Control- 



■ Capital letters with ESC Of Shitl Key moOificatfon, 

• To be supported by Data Transforms new headline 
generator coming soon. 

• Printout through GRAPHTRIX to 11 different Printers 
WITHOUT CHANGING YOUR TEXT FILE! 

REQUIRES- Apple II with SBK, ApplesotUn ROM, DOS3,3 
and tile GRAPHTRIX lylalrii; Graphics System 

FROM DATA TRANSFORMS, INC., 



GRAPHTRIX-M 
TEXT PRINTER AND GRAPHICS SCREEN DUMP 

EASY TO LJSE 

• Complete READABLE documentation. 

• Fully Menu Driven. 

• Sell-running Introduction and Demonatration. 
POWERFUL 

■ Graphic Magnification. Normal/ Inverse. Page Centering, 
Hi and Low Crop Marks, Title String. 

■ Automatic Formatting ol Graphics in your Document, 
-■ Print Size, Emphasis. UnOerline, Superscript, Footnotes. Chapters, 

controlieO from your test file. 

FLEXIBLE 

• Prints ANY HI-RES Graphic your Apple II can create 

• Formats Text files Item Applewriter OR EDITRIX 

■ Use as a Menu Driven Screen Dump OR liom in YOUR OWN 
Appfesoll Program. 

• Compatible with 11 ditferent Matrix Line Printers AND 7 different 
Parallel Interlace Cards, 

REQUIRES: Apple 11 with 48K. Applesoft in ROM, DOS3 Sand oneot the 
tolloiiving line printers: EPSON MX-70/MX-80/MX-100, ANADEX 
9500/9501, IDS 440G/445G/460G/560G, CENTRONICS 739, MPI 886, 
SILENTVPE 

THE GRAPHICS LEADER 



EDITRIX ^nd GF^APhTRjX are mc Irademarlib qI Dala Tran^orms 4f1C.. 1 dh'btah Ol SoiacsraiiCS IfkC. 

ApplE II aniT A[hplni»'ire'a'« iradtmaiks cl Appls Cooipulpr Inc. 

Id Copyi.ghl 1901 Oala Trsng^Dnns. Ifk-- 90&E. FlflA'AVB OAPtOr. CO &Clia {30A) 7i7-tirU 

Air RighiB RB^erved 
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New Publications 
34 Chelmsford Street 
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I 



Intimate Instructions in Integer BASIC, 

by Brian D. Blackwood and Geoige H. 
Blackwood. Howard W. Sams and Co., 
Inc. [4300 West 62nd St., Indianapolis, 
IN 46268), 1981, 158 pages, SW x SVi 
inches, paperback. 
ISBN: 0-672-21812-7 S7.95 

Although written for Apple II users, 
this book can apply, with modifica- 
tions, to other microcomputers using 
BASIC. In a lesson-type format, each 
chapter provides definitions, the basic 
fundamentals of programming tech- 
niques, and self-testing exercises. 

CONTENTS: Introduction: Cleai the VDM 
Screen; Load and Save Piogrami Piogiam- 
niing and Print Rules-, Opeiators: Tnmca- 
tion and Integers; Simulated Reals: Catch- 
Ail; Flowcbaitingi Loops and Counting 
Variables: Rule of Default and Decision 
Statements: General Outline of Piogtams 
Playing Computeii Subscripted Variables 
MIN-MAX and SORT: Strings and GOSUB 
Functions: Efficient Programming: Graphics 
Menu and Flag: Games; Appendix; Index- 



Pascal: A Problem Solving Approach, 

by Elliot B. Koffman. Addison- Wesley 
[Reading, MA 01867), 1982, 6x9 
inches, paperback. 
ISBN: 0-201-10341-9 $14.95 

This book emphasizes the structured, 
step-by-step design of computer pro- 
grams. Both beginning programmers 
and those experienced in other lan- 
guages will learn programming tech- 
niques, problem- solving skills, and 
UCSD Pascal. 

CONTENTS: Introduction lo Computers 
and Programming— Introduction; Com- 
puter organization; Programs and program- 
ming languages; Introduction to Pascal; 



Using the computer; Additional input and 
output features; Introduction to data types; 
Summary; Programming problems. Prob- 
lem Solving with the Compuler— intro- 
duction; Problem analysis; Description of 
the problem solution; Algorithms involving 
decisions; Algorithms with loops; Imple- 
menting the algorithm; Summary; Program- 
ming problems. Fundamental Control 
Statements— introduction to control 
statements; The IF statement; The WHILE 
statement; Application of control 
statements; The FOR statement; The 
widget inventory control problem; Debug- 
ging and testing programs; Common pio- 
giamming errors; Summary; Programming 
problems. Standard. Scalar, and Subrange 
Data Types— Introduction; Numeric data 
types— REAL and INTEGER; Functions in 
arithmetic expressions; Boolean variables, 
expressions and operations; String 
variables; Character variables and func- 
tions; More on input; Scalar and subrange 
data types; Numerical errors; Common pro- 
gramming errors; Summary; Programming 
problems. Intermediate Control Struc- 
tures— Introdact'ion-, Multiple-alternative 
decisions; Top-down programming and 
functions; Procedures; Application of top- 
down design; Scope of an identifier; Com- 
mon programming errors; Summary; Pro- 
gramming problems. Arrays and Strings — 
introduction; Declaring arrays; Array 
subscripts; Manipulating array elements; 
Manipulating entire arrays; Partially filled 
arrays; Arrays of strings; Manipulating 
character strings; Common programming 
errors; Summary; Programming problems. 
Records and Sew— Introduction; Declaring a 
record; Manipulating a record— the WITH 
statement; Anays of records; The set data 
type; Set operations; Searching an array of 
records; Common programming errors; Sum- 
mary; Programming problems. REPEAT and 
GOTO Statements, Nested Structures and 
Rec ursion — Introduction; REPEAT-UNTIL 
loop; Nested loops; Sorting an array; The 
GOTO and EXIT statements; Solving a 
larger problem; Testing a program system; 
Recursion; Common programming enors; 
Summary; Programming problems. Hier- 
archical Records and File j— Introduction; 
Hierarchical records; Record variants; 
TEXT and INTERACTIVE files; User- 
defined file types; File update and merge; 
Common programming errors; Summary; 
Programming problems. Multidimensional 
Arrays- Introduction; Declaration of multi- 
dimensional arrays; Manipulation of 
multidimensional arrays; Room scheduling; 
Introduction to computer art: drawing block 
letters; Common programming enors; Sum- 
mary; Programming problems. Pointer 
Variables and Dynamic Data Stmctures— 
Introduction; The NEW statement and 
pointers; Building linked data structures; 
Deleting a node; List insertion; Multiple- 
linked lists and trees; Common program- 
ming errors; Summary; Programming prob- 
lems. Appendices— i. Differences Between 
UCSD Pascal and Standard Pascal; 2. 
Reserved Words: Standard Identifiers and 
Operators; 3. Using UCSD Pascal; 4. Pascal 
Syntax Diagrams. Index of Program Style 
Displays. Index of Programs. Procedures 
and Functions. Answers to Selected Exer- 
cises. Index. 



Don't! (Or How to Care for Your Com- 
puter] by Rodnay Zaks. Sybex 
(Berkeley, CAj, 1981, 224 pages, 6x9 
inches, paperback. 
ISBN: 0-89588-065-2 $11.95 

An explanation of how to handle and 
maintain all components of a computer 
system: the CRT display, the diskettes, 
the printer, the magnetic tapes. Con- 
tains cartoons and photographs, 

CONTENTS: Caring For Your Computer- 
Introduction-, Why Bother? Arc Computers 
Reliable! Is The Computer Foolproof? Con- 
trolling Your Emotions; The Time Bomb; 
The Pointed Index Syndrome; It Is So Sim- 
ple, The Computer Syste/n— Introduction; 
The Monitor; The Memory; The Operating 
System; The Files; The Mass Storage Media; 
The CRT Terminal; The Printer; Summary. 
Floppy Disks— For The Home Computer 
User; Introduction; Understanding Your 
Diskette; Handling the Diskette; Using The 
Diskette; Backing- Up; Labeling; Storing 
Diskettes; Environment; Transporting Disk- 
ettes; Preventive Maintenance; Disk 
Failures; Floppy Disk Summary, Hard 
Disks— For the Home Computer User; 
Introduction; Understanding Your Disk; 
Using Hard Disks; The Main DOs and 
DON'Ts — A Summary. The Computer— 
For The Home Computer User; Introduc- 
tion; Understanding Your Computet; Oper- 
ating The Computer; Inside The Computer; 
Computer Summary. The CRT Terminal- 
For The Home Computer User; Introduc- 
tion; The Operator's Working Environ- 
ment; Environmental Requirements; Using 
The CRT; External Video Monitor Or TV; 
CRT Summary, The Printer— For The 
Home Computer User; Introduction; Types 
of Printers; Installing The Printer; Connect- 
ing The Printer; The Environment; Main- 
tenance; Printer Failures; Supplies; Printer 
Summary, The Tape Units— For The Home 
Computer User; Introduction; Handling 
Tapes; Environment And Storage; Shipping 
Tapes; Tape Problems; Maintenance; Tape 
Units Summary. The Computer Room— 
For The Home Computer User; Introduc- 
tion; Floor Planning; Electrical Power; The 
Environment; Furniture; Fire Protection; 
Procedures; Summary. So/tware— For The 
Home Computer User; Introduction; Soft- 
ware Requirements; Workspace Require- 
ments; Software Facilities; Software Main- 
tenance; Software Procedures; Hardware 
Changes; Software Changes; Summary. 
Documentation- For The Home Computer 
User; Introduction; Hardware Documenta- 
tion; Software Documentation; Record Of 
Changes; Summary, Security- Introduc- 
tion; Erecting Baniers; Protecting Forms; 
Securing The Site; Encryption; Audit Trails; 
Computer Theft; Summary Of Security Pro- 
cedures. Heip— introduction; The Two 
Types of Maintenance; Securing Main- 
tenance Services; When It Doesn't Work; 
Summary; Conclusion. Appendix ^— Tape 
and Disk Manufacturers. Appendix B— 
Useful Addresses. References. Index. 
Library. 
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From Here 
to Atari 



By James Capparell 



Character sets, display codes, ATASCII 
codes, and keyboard codes are the sub- 
ject of this month's column. This infor- 
mation will help you understand how a 
character appears on your T.V. screen. I 
will show you what the Atari character 
set is, where it resides in ROM, and 
how to access the character set. I'll also 
describe the three codes used to refer to 
the character set. Program 1 will print 
the keyboard code, ASCII character, 
and display code tor any given key. Pro- 
gram 2 will show you how to place 
characters on a graphics 8 high- 
lesolution screen. However, before we 
get that far we need to know what hap- 
pens when a key is pressed on the 
keyboard. 

When you press any key, an IRQ in- 
terrupt is generated. (For more on this, 
see my column in the lanuary '82 
MICRO,) The vector for IRQ is at 
memory location $216, $217 called 
VIMIRQ in the documentation. This 
vector points to $E6F6, the entry point 
for the IRQ interrupt Service Routine 
|ISR] . This service routine performs the 
following fimctions: 

1. Saves system registers. 

2. Determines cause of interrupt by 
polling status register bits, IRQEN at 
$D20E is interrogated for this pur- 
pose. See table 1 for IRQEN bit 
translations, 

3. Jumps through the appropriate vec- 
tor to the ISR. The ISR performs the 
necessary housekeeping associated 
with the interrupting source. 

For the sake of our discussion, 
assume a key has been pressed. This 
causes an IRQ. Once it has been 
established that it was a keyboard- 
caused IRQ, a jump is made through 
locations $208, $209 called VKEYBD, 
This location contains $FFBE, the 
start-of- keyboard service routine. This 
routine performs the following functions: 

1, Processes debounce. Bounce is 
associated with the mechanical 



vibration caused by key closure. 
This bounce can appear to the 
system as several keystrokes instead 
of just one, A software delay of 20 
msec is sufficient to allow the vibra- 
tion to dampen, A counter for this 
purpose is established at this point. 

2, Starts/Stopsjcntrl-l] processing, 
SSFLAG at location $022F is set 
when the control and "I" keys are 
pressed simultaneously. This is the 
feature that allows you to start and 
stop listings or your favorite game. 

3, Saves the keyboard code in locations 
$2FC and $2F2, called CH and CHI, 
respectively. This code is to be dif- 
ferentiated from ATASCn or the 
display codes. 



Table 1 

Address $D20E, known as IRQEN 
(interrupt request enable), is inter- 
rogated whenever an IRQ interrupt 
occurs. 

Bit 7 = Break key interrupt 
Bit 6 = Other key interrupt 
Bit 5 = Serial input data ready 

interrupt 
Bit 4 = Serial output data needed 
Bit 3 = Serial output transmission 

finished 
Bit 2 = Timer 4 decremented to 
Bit I = Timer 2 decremented to 
Bit = Timer 1 decremented to 



LisllnB 1 

•:■ REM •' PROGRAM 1 »• 

i. REM PRESS ON ANY KEY WAIT FOR A COUPLE OF SECONDS 

7 REM THE KEYBOARD CODE, CHARACTER, AND THE CHARACTER'S 

S REM DISPLAY CODE ARE PRINTED 

10 OFFSET=t 

20 DMEM=PEEK(S;3)tPEEK(39W;'5i;REM FIND DISPLAY MEMORY 

30 A=PEEK(7t1i:iF A>99 THEN 0FFSET=7iIF A-AO THEN OFFSET-5 

«OIF A0255THEN" Al" "ICHPKA);" ";i^ PEEK:EMEM+0FFSET) 

50 OFFSET^f. 

60 GOTO 20 



Listing 2 

5 REM >i PROGRAM 2 »" 

b REM PUT TEXT OK A GRAPHICS g SCREEN 

7 REM CHANGE X, Y SEE HHAT HAPPENS 

10 DIM O0Tt()5),CNVRTt(l) 

15 DUTS="ATARI SOCiREM MESSAGE 

20 CHBAS-57344:REM START OF CHARACTER SET 

22 5PACE=2 

25 X=12;Y=85:REM HORZ. VERT, OFFSETS 

30 GRAPHICS 3*32 

35 DMEM=PEEK(83)t-PEEK(S5|»25feiREM START OP DISPLAY MEMORY 

40 DMEM2=DMEM*>:+(Y»40);REM offset to screen CENTER 

45 FOR 1=1 TO LEN<0UT1)!REM MOVE MESSAGE 

50 CNVRTt=0UTt(l,l):GOSUB LOOO 

55 CHAfi=CHBAS+Xf3!REM GET CHARACTER DATA 

to FOR BYTE-0 TO 7 

t5 POKE DMEM2-tBYTE*40,PEEK(CHAR+BYTE) 

70 NEXT BYTE 

75 DMEM2=DMEM2+SPACE 

eo NEXT 1 

85 STOP 

900 REM SUBROUTINE CONVERTS ATASCII INTO DISPLAY CODES 

910 REM DISPLAY CODE USED AS INDEX INTO CHARACTER SET IN ROM 

1000X-ASC(CNVRTt} 

1010 IF X>127 THEN X=X-I28;REM ELIMINATE REVERSED CHAR. 

1020 IF X>31 AND X<96 THEN X=X-32;RETURN 

1030 IF XC32 THEN X=X+t4 

1040 RETURN 
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From Here to Atari 

fContinuedl 

4. Sets attract mode flag at location 
$4D. This prevents color rotation, 
which normally occtirs after nine 
minutes of keyboard inactivity. If 
you choose to disenable color rota- 
tion, be aware that prolonged opera- 
tion without rotation could damage 
your picture tube's phosphor. 

5. Sets location $22B, called SRTTMR, 
to $30. This is the auto-repeat timer 
and is used by Stage 2 Vblank 
routines to auto-repeat any key that 
is held down longer than !^ second. 
Stage 2 Vblank processing also decre- 
ments the debounce counter and up- 
dates the auto-repeat timer every 
1/60 second. 

After a key has been processed 
through the keyboard interrupt rou- 
tines and Vblank, the resident key- 
board handler takes over. This handler 
is part of the versatile Central Input/ 
Output CIO facility. Most of what goes 
on here is very involved and the in- 
terested reader is advised to go to the 
operating system listing to follow the 
flow. These listings are available from 



New 
Product 
Catalogs 

Our Software and Hardware 
Catalogs !ist the newest 6502/ 
6809-based products- (Turn to 
pages 1 1 2 and 1 1 5.) The easy- 
to-read entries offer quick 
information for our readers. 
Use these catalogs to present 
your products. Just write to 
MICRO and ask for the 
appropriate form. 

Hardware (Software) Catalog 

IVllCRO 

P.O. Box 6502 

Chelmsford, tvIA 01824 



Figure 1 



= $00 
= $18 
= $3C 
= $66 
= $66 
= $7E 
= $66 
= $00 



The hex values are those found in 
ROM locations 57608 - 57615. 
These are the stored values repre- 
senting the letter A. 
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Atari (ask for manual 0016579). The 
one function that CIO performs that we 
need to understand is code translation. 



If you read the manuals, you know 
there are many references to ATASCII 
code. Atari ASCC or ATASCII is Atari's 
version of the American Standard Code 
for Information Interchange. ASCII is 
an Indus try- standard description of 
how 26 letters of the alphabet, num- 
bers, special punctuation, and some 
special characters can be represented in 
eight bits. Since there are 256 combina- 
tions available in eight bits, this leaves 
many combinations unused in the nor- 
mal ASCII. The Atari, however, uses 
them all since it can display special 
graphics characters, inverted charac- 
ters, and normal characters. 

A universally accepted code — e.g. 
ASCII — is essential for devices to com- 
municate properly with one another 
and with us. If the serial bit stream 
OlOOOOOI is sent to any printer which 
recognizes ASCII, it will print the 
capital letter "A". Look at Appendix 
C-1 in your BASIC reference manual to 
see the entire ATASCII code and 
characters. 



ATASCII is included in our 
machines to be compatible with 
peripheral devices. The Atari display 
code for each character is different from 
ATASCn. The display code is used to 
access the actual data that forms a 
character. It is all this data that is col- 
lectively referred to as a character set. 
The entire character set is stored in 
ROM starting at page address $E0 
(that's 57344 decimal). This character 
set is simply a string of bytes describing 
the shapes of individual characters. 



Each character requires eight bytes, 
and is formed in an 8 x 8 grid. See 
figure 1. In order to access the appro- 
priate eight bytes it is necessary to 
know the display codes of the character 
set. Program I is designed to tell you 
what a given code is for any key pressed 
on the keyboard, and will also work for 
shifted or controlled keys. Once we 
have found the data for the character 
we want, we can use that data. Look at 
program 2 to see how we moved letters, 
byte-by-byte, and stacked these bytes 
one on the top of the other to display 
characters in graphics mode 8. 

The data stored at any location 
within a character set is arbitrary. Sup- 
pose when we go look for the string of 
bytes that normally is an "A" some 
other data is stored there. It would only 
be possible for different data to be there 
if the character set had been moved to 
RAM. Atari gave us another pointer 
called CHBAS $D409. This location 
tells the O.S. where the first page of the 
character set data is. Normally residing 
in ROM, it can be moved to RAM. New 
data replaces old, and the pointer 
CHBASE can be changed to reflect the 
new location of the data. It is in this 
way that the letter "A" can be replaced 
by any pattern that will fit into the nor- 
mal 8x8 grid. This process, known as 
redefining character sets, requires a few 
basic steps. 

1 . The new characters must be designed. 
Recall that each character must fit 
into an 8 X 8 grid. Then these byte 
values must be moved to an appro- 
priate place reserved in memory just 
for this purpose, 

2. ANTIC must be informed of where 
the redefined character set is in 
RAM. The character set must be on a 
IK boundary, and CHBAS, location 
$2F4, must be changed to point to the 
page address of the new character set. 

Using some of these ideas, you 
could change the delay before a key 
repeats, redefine the keys on the con- 
sole, use the keyboard vector to trap 
certain keys and give them special 
meaning. Well, you get the idea — it's 
completely flexible. 



The author may be contacted at 297 
Missouri St., San Francisco, CA 94107. 
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rrNl Pascal PLUS GnAPH]CS PET 32K NEW4 POwS/a03;^[:assellG 155 MO 

TIN V Pascal PLUS GRAPHICS APPLE II aSK and DOS 3 ?.l 3 S« l55 

ItNl Pasta! NON(3RAPHlCaPEri6Kil?K"CwrflaROMBddsfce1le l35 I'O 

TIN V Pascal WON GRAP'HfCS PEt Itll]i2« NEW* ROWS cas^elle 140 S^i 

TIN* Pascal Uier 5 Manual HePundabltf *i|h tolLwaie order] JlQ SI2 

IrNl Pascal 650? Inlerpri^io' LisLiog GRAPHICS ■Jtr^ion l?5 $30 



PIPEH-THE MUSIC MACHINE 

Here s rliK sm^plQ^t v-ay vel lo CDrnpuse, conducl 3nd pidy rrtuaiC on your ViCJt^fT 
CompiBie mu^ic capabrHiy — piav ail "ni* ^aiuca iisi and edi[ your muan:, 
ea^niV nandies rppeai? and resls WnMen in laai niacnma lenguage Includoa 
sample composinon'i and maniral ViC ■jergion dae^ nol roaune addilninal menocy 
PET yerfiion raquires enernai CB? speal-ci 

US fl CANADA FOREIGN 

P|PtRofPETfVICondafisaLLcladilS3 00lo'cli%kEi[cj 1^5 SSU 

PlPtn User ? Manual tielundablo WiIH ^oHwaie arOert S5 & ^ 



PIPEft &50? Asaemblv Lisltng 



S25 



PET MACHINE LANGUAGE GUIDE 

No« <n ila ninlh pnnling Learn LhO TiidOen lalsnLS o\ VOuJ OLD. NEW or a fiOM 
PETJCBM n^iib tnis easy ro foiio*^ majiuai Details 30 nf iiik PETa builiin rounnes 

U.S a CANADA FOFlEICN 
PETWAChlNE LAGUAGE GUIDE for OLD NEW ar 4 ROMS E9 ^ 1 



Ordarb pr«p*hd In U.S. Dollars, VISA, MC, ACCESS. Bic. Prlcii Include p(»lBoe 




SINGLE DISK for PET 

M60P0 fJK 



The PEDISK M by cgrs MICROTECH is a higfi-performance 
FLOPPY DISK system for the Commodore PET, Rockuuell Allil 
and SvnertekSYM. 



■HflGH SPIED 
•HIIGH CAPACITY 



+IBM COMPATIBLE 
+EXPANIMBILITY 



Several models are available with either ^V* inch or 8 inch 
drives. IBM 3740 data can be exchanged using 8 inch modeis. The 
system is expandable! Buy a single drive row and add more driyes 

later! 

5Y/'MINI FLOPPY DISK SYSTEMS: 

Morlel 540 1 Single Drive, Double Density (143KI $460 

Model 540-2 Dual Drive, Double Density (286KI $750 

Model 580-1 Single Drive, Quad Density |286K) $660 

Model 580-2 Dual Drive, Quad Density (572K) J995 
8" MINI FLOPPY DISK SYSTEMS: 

Model 877-1 Single Drive, IBM standard (295K1 $895 

Model 877-2 Dual Drive, IBM standard (590K) $1240 



Low QuantMty,Of*don Now 

G.E. TOLTON SystemA Softwara Consultant 

BOX 40, WILLOW GROVE,RA 19090 215-657-7264 



Gosub International, Inc. 



GOSUB'S MX80/70 Friction Fsed Kit $49.95 ppd 



• Usa Singfe Sffeet Paper 

• Use youi Own Letieirieaa 

PRINTERS 
EPSON MX80...S545 ppd 



Use lnexpsnsi\ie Ron Paper • 
Does f^or Attec! Pin-feed Use • 

PRINTERS PRINTERS 

EPSON MX10a...$82S ppd 

THE PRINTER STAND J29.95 

SAVE MONEY AND SPACE— Holds almost any printer thai uses 
9Vi"-size paper or forms. Made from W " acrylic, allows 3" of paper 
or forms 10 be stacked under printer. Great for use with bollom load 
printersi Fils r^XBO/70-rulicroline BO's BASE 2-850 Bytewriler-I and 
many more! 

AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT 
USA— Alpine CompuWr Cent«r. 3536 S. Alpine Rd., Rockford, III. 

61108, (815) 229-0200; OMEGA Micros, 3819 West (ulicliigan St., 
fulilwaukee, Wl 53208, (414) 933-6088; EXATRON: 181 Commercial 
St., Sunnyvale, CA 94086,1800) 538-8559(CA. (408)737-7111. 
CANADA— MIcrawest DIst. Ltd., 1940 Larson Rd., Norlh Van- 
couver. B.C., Canada V7M 2Z8, (604) 988-9998 or 988-6877. 
AUSTRALIA— Computsr Campus Pty. Ltd., 1 1 Rundle Street. Kenl 
Towr, South Australia, 5067, ph. 06.424826, telex 86156, 

STRATEGY SIMULATIONS FOR THE TRS-M 



MERCENARY FORCE 

Command a mercenary army 
Decide the number of men, 
type of weapons, armor, air 
support, medical aid and 
transports. Battle the enemy 
in jungles, underwater, on 
moohs and in space. 
(1-4 players) 
TRS-B0L2/16K (16.95 



Gosub Int'l., Inc. 

501 E. Pawnee, Suite 430 

Wichita, KS 57211 

(315)265-9659 



SPACE MERCHANT 

Build an Empire in the stars 
Choose your cargo, means of 
shipping, and security. Risk 
pirates, ion storms, engine 
tailure and other hazards 
while you try to become a 
Space Merchant. 
(1-B players) 
TRS-80L2/16K S9.95 



80 SPACE RAIDERS 
Starship Simulator and Combat Game 
This is the most real I si ic combat space simulation available for any 
computer system anywherei Operator is placed in a rapidly moving 
ship looking out through a window into Ihe depths of space. 
Thousands Of Stars appear in Ihe distance and part toward the screen 
edges as the ship Hashes past. Forward and aft views available al any 
time. Accurate celestial navigation using both XY2 and spherical 
coordihales! Comment from Aug. '81 80 M/crocompunng,- "Ivlay be the 
ullimale Star Trek-type game and. possibly, the most complex micro- 
computer game ever attempted"! Fast action graphics never slop! 
Model IILavel 2/16K S24.95 



SOFTWARE 



Software for the VIC 20 and Color Computer 
SPACE MERCHANT— See SIragegy Simulations for the TflS-80 
WARRIOR- Head to head combat in a game where you and your op- 
ponent are the rulers ol warring city-states, each trying to destroy tlie 
other. You decide how many of your population will be warriors, 
farmers, factor workers, and scholars. t9.85 



YAHTZEE I 

GAME PACK #1 Quarter Horse and Yahtzee . . 

GAME PACK #3 Warrior and Space Merchant . 



$10.95 
S14.9S 
S14.9S 



^ 



Kar>sa& resiOenls adtl 3"'^ sales 1a>; 
All prices subiecl lo cr>ange without nonce 

FREE cAtALOG UPON neauEST 

(TRS-ao is a trademarit ol Tandy Coio ) 

Dealer Inqjiiies Invited 
SEND CHECK OF) MONEY ORDER 



GOSUB International (New England Division) 

P.O. Box 2566 

Framlngham, MA 01701 

(add 5% sales tax) 



GOSUB 
P.O Box 275 
Wichita, KS 67201 
(316) 255-9992 




X 




PET/CBM"" 

eDOO/30Da/-4aOO series 

not using a CRT, or display controller chip 
S2V5.DO* 



Select either 
SO X S5 or 40 x S5 



On The 
Built-in 
Display 



From the keyboard or program 

Displays the full, oniginsi oharacCer set 

Available from your local dealer or: 

EXECOM CORP. 

13D1 Polaris Ave, 

Racine, Wl 53AOA 

Ph. 41'a-S30-1DG'a 

uPluB inscallacion charge of ffi75.0D 

Available only f on Basic 3.D S Basic 4,0 

PETS CBM^"a 

tnademark of Commodore Business Machines 



Ueciaion 
Oystems 



Dflciiton Syi1sfT>i 

P.O. 8oi MOX 
Danton. TX 7SKI3 



SOFTWARE FOB THE APPLE II' 

ISAM-DSiBaninlegraiedserol ApplesolL routines that giwes pndeied lile caoabiliTies 
io voui BASIC progiams HelriBve by tey. partial kev or aequenlially. Space Imrn 
der&ted racord^ is automaticallv reused Capabifmes and patlorr'>ance thai ruaich 
Oroducts £:oslir>g Iwioe as r^uch 
tSO O.Eil., AOD'srsolt 

P8ASIC-0S iS a ^D[>l>isEicated preprocessor lor stiut^tujed BASIC- Use advanced 
logic constructs such as IF .ELSE. CASE. SELECT, and many more Develop 
progianis lor Integer or Appieeoti EnjDv the power o' struciured loyic a[ a 'raction oi 
inecoslof PASCAL 
>35. Disk. ADplesoh I48K, ROM or Language CardI 

DSA-DS IS a dis assembler for 650? code. Nnw you can easily dis-assemble any 

i>i3chine language program lor ihe Aople and use Ihe dis assembled codt dicccUy as 
input to your assembler Dis-assembles msfiuctioris and data P'oduces crjde com 
Oaiilile with The S C Assembler [yersi on J 01 Apple's TooJki I assembler andoll-eis 
»25 Disk. ApplesoK (32K, ROM or lanquafle Card! 

FORM-OS IS a complete system lor me definition ol inpul anrl ouioot Iroms. FORM 
DS supplies rhe aufomalic checking ol numeiic inoui lor acceptable range ol valuer 
aiilomaiic lotmatlinrj ol riumenc oulDut, ana many more leatures 
SM Disk. Applesolf 132K. ROM or Language Card! 

UTIL-DS IS a set of routines for use wilh Applesoli ro lormat numeric ouIDui selec 
rively clear vai-ables lApplesoll's CLEAR gers everything), improve error handling 
and interlace machine language wiih Applesoli programs Incliiqes a special loan 
I ou I me lor plat my machine language routines unijeiriealh Applesoli programs. 
*25 Di5k. Applesoli 

SPEED-OS IS a roulme lo modily lite sraieirienl lirikage in an Applesoli piogiam to 
speed 11^ execution impfovements ol 5 20% are common As a uonus SPEED-OS 
includes machine language routines to speed stung naodung and raduce the need lo' 
garbage clean up Aullioi Lee Meadoi 
SIS Di^k Applesnltl32K. HOMor LanguageLardI 



I Add M-00 <ar Foraifln Ma III 
*Appl* II is A regis IS red trademark of tha Apple Compulfi Co 



master diagnostics +pius 



Appi4? CompiiEer Co l-^as prowfdecJ you wilh The besi ei^ufprnenl available (o 
fJflTp mAHTflr dlagnoBl4ct *p!uB wMl exanilne every funcllonal ope'allon ol your 
rompiilpr deled e'lors, anO ^eporl any malfunctpons. Besides Ihe dta^nDShc's 
pari n' "^panatysis, rriaslfirdlitgnoBlJcs ♦- plus provides roulmes for complele in- 
'r>i'>ai and e^ifefnal mai^lenance ol ycur compuler, H's peripherals and moniior. 

CAUBflATlNG THE DISK OfllVE SPEED i5 made simpre and accurals, HEAD 
CLEANING Is made even sasle' wilh our special head cleaning hil and program- 
T">Bd roul'ne. 

Jt'i 'r>ity page manual provides In depih help, (rouble ahooiing guides, and 
detailed iilorinalion ^n everylhing needed lo diagnose and mainlaln ttie enlire 
Apple II 0- ADpFe 11+ cornpulers arnj peripherals It not on'/ tmlls yoii wfiat's 
wronu, bu' ivfra Mo tfojfiouJ ft. Our monilor routines are aclua)prosrammedles[5, 
-trt lusl fPEl natferns" Absolute video clarliy can be obtained wilh a UlNe Tin^e 
and J'inw'"'*' 

€•■-• prndui.' "i^'s The standard In Apple diagnostics and mamlenance We are pro- 
-:■' tD say l^iaT ri is baing used hy hundreds ol cDlleges and lechnical schools 
Airld i(V]de. Frr'fune five hundred companies and even Apple dealers have been 
if.'tQ ^jr prfjlijc^ loi Dvej One year and v\ie have reCeivEd nothing but praise 'or 
lie lTiorc'?3*in?ss. esse o' use, and lechnicai gurdance^'rom our product. 



master dragnotics $49.95 

master diagnostics +ptus $69.95 

AfOUIRfS: 4flK, PP W ROM 
1 DISK DRIVE. DOS 3,3 

Ouf unlimited warranty in&tires IhB didgnDstic'^ 
J Olskette aflarnsl any reasiwaCle mls-rifln 




NlKROM 



Technical Pnoi:Jucts, Inc. 

25 PROSPECT STREET • LEOMINSTER, MA 01453 

»P"I t 15 Beaislered Trademsm ol ^nole Compulf Co MICRDMOMM 11 is i1eeislir«l IraOemaik ol C KftYES 



THE TESTS IMCLUOE: 



UOTHEflBOtBD HOW TEST 
BPPIESOF CIBD BOM TEST 
INTEfiER C«HD flOM TEST 
MOTHEBBOARO RAM TESTS 
PARALLEL CARD PROM TESTS 
DISK DRIVE SPEED CALIBRATION 
DISK HEAD RtAD/WfllTE TEST 
DISK WHITE PFUITECT SWITCH TEST 
DISK ORIUE HEAD CLEAN I WO ROUTIMES 
DISK DBIVf MAINTENANCE 
DC HAYES UICIIDWODEM II TEST 

(EPROM S HARDWARDI 
MONITOR SHEWING TESTS 
MONIIDR & MOOULATOn CALIBRATION 
MONITOR TEIT PAGE TEST 



HONITOH TEST PATTERN 

MONITOIt i TV VOKE ALIGNMENT 

LO-BES COLOft TESTS 

Hl-BfS COLOft TESTS 

RANDOM HI-AES COLOR OENERATOR 

LISSAJOUS PATTERNS 

SPEAKER INUNCTION TESTS 

SQUARE WAVE MODULATION 

PAODLES SPEAKER TESTS 

PADDLE S, BUTTON TEST 

PADDLE DHin TEST ^ 

INTERNAL MAINTENANCE 

GENERAL MAINTENANCE 

ON BOARD HELP 

10 PAGE PROCEDURE MANUAL 



the +plus^. 



msttor dlagnotlcB +pluB provides everylhjng needed tp mainlaln yourcpm- 
puler. TIte entire package is housed In our own palenled, molded disKelEe 
case to protect apainsl sialic eleclrlclly, x-ray and olhar contaminants- 
Included in the kit l>: 

• THE MASTER DIAGNOSTICS DISKEnE 

• PROCEDURE MANUAL 

■ HEAD CLEANING KIT WITH TWO HEAD CLEANING DISKETTES 
- BOOLE OF CRT SOBEEN CLEANER 

• BOnLE Of COMPUTER HOUSING CLEANER 

■ CHAMOIS TIPPED WANDS WHICH ARE SPECIALLY DESIGNED FOB LINT-FBEE & STATIC- 
FREE CLEANING ANV PART DP THE MACHINE. INTERNAL i EXTERNAL 

ORDER TOLL-FREE ANYTIME • Dealer Inquiries Invited 

C.O.O.. Musler Charge S Visa users cell: ^■S0IH3S■i^^6 

KansaEResldenItcall:1 «X)-3e2'Z421 

Add: tZX tor ghlpping - USA. FOREIGN: IS.DO 

Mole' "BRAIN SURGEON" owners may update Eo rnaster dragnostrcs +p[us. 
Return your diskelle with £24. 95 plus S2.50 shipping. 
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The Single Life 



By Brad Rinehart 



In the single board world, where vir- 
tually each machine can be slightly dif- 
ferent, we need software that can adapt 
itself to several configurations. In con- 
trast, other personal computer people 
do not need to be quite as careful: their 
machines are virtually the same. They 
do not have to worry about dealing 
with equipment produced by different 
manufacturers and configured together 
to build a system. But they also do not 
have the luxury of custom- tailoring 
their systems to the wide variety of 
equipment available. 

As I'm sure you are aware, there are 
at least a hundred different terminals 
available. Some offer video, some hard 
copy only; others combine both. It is 
difficult to accommodate all the dif- 
ferent possibilities, but the people at 
HDE have taken care of part of the job 
for you, 

HDE Disk BASIC employs a feature 
called the personality module. The user 
has access to several locations contained 
in this module. These locations can be 
used to define backspace, backarrow, 
escape, edit inserts, cancel functions, 
and CLEAR SCREEN. There is a token 
[or command) in HDE Disk BASIC 
called CLS. CLS stands for CLear 
Screen. The personaUty module pro- 
vides a function which is used to define 
the character sequence that is sent for 
the CLS command. Therefore, in yom 
BASIC programs, when you want to 
clear the screen use a CLS command. 
For hardcopy terminal users, CLS 
transmits seven nulls if no characters 
are defined for it. 

HDE Disk BASIC has a feature called 
LOADD, or load data. The full syntax 
for the load data command is: 



LOADD 'TILE NAME", DRIVE NO- 

The drive number is optional; drive 
number two is the default. This com- 
mand allows us to set up a common 
data file. In this file we can predefine 
any legal variables to any legal amoimt. 



This includes strings, arrays, numeric 
variables, integers, etc. Once they are 
defined in this common data file, they 
can be loaded to memory from disk 
using the LOADD command. This ac- 
complishes two things. First it loads 
our predefined variables, and second it 
ERASES all other variables. Instant free 
memory! But how is this used? 

You enter HDE Disk BASIC the 
same way the old KIM BASIC was 
entered from FODS: enter the PODS 
command, BAS (RETURN). This loads 
BASIC from the disk and initializes it. 
Or you can enter BAS. (note the period] 
which loads and intializes BASIC. 
When BASIC "sees" the period follow- 
ing its name, it looks to the system 
disk [either drive #1 or drive #0) for a 
BASIC program called MENU. If BASIC 
finds MENU, it executes it. If you 
change the first three locations in 
FODS to NOPS (EA, EA, EA), FODS 
performs this from the boot strap. In- 
stant auto start! Of course BASIC, its 
supporting routines, and your MENU 
program, must all be on your FODS 
system disk for this to happen. 

The statement IF# (see figure 1| 
allows BASIC to "look" at the disk and 
determine if a program or file exists. In 
our example we are looking for a file 
named "COMMN", By adding the ,1 
to the statement, we specify that we 
want HDE BASIC to look for the file on 
drive #1. We could have substituted a 
string variable for the file name, and a 
numeric variable for the drive number. 

If the file exists, the IF# statement 
will be true- Therefore, the LOADD 
"COMMN", I statement will be exe- 
cuted. If the file does not exist, the IVtf 
statement will be false, and the ELSE 
statement will be executed, CHAINing 
the program SETUP from drive 1 . 

Let's assume that this is the first 
time this progiam has been run, our 
common data file does not yet exist, 
and control will be passed to our pro- 
gram SETUP. The next step is to deter- 
mine what type of terminal is attached 
to the system. First I suggest you set up 
a menu which lists the types of ter- 
minals supported by the software. You 
may also want to add a menu selection 
which would allow the user to enter in- 
formation for nonsupported terminals. 
For now, we'll assume the system is 
equipped with one of the terminals sup- 
ported by the software. 

Based on the user's entry to our 
menu, we would GOSUB to a routine 
similar to figure 2. From the REMarks 
you can see that this routine sets up 



cursor controls for the Hazeltine 1400 
and 1500 series of terminals. We would 
normally have similar routines for all 
other terminals supported by our soft- 
ware. Then, if we want to do a HOME 
CURSOR, we simply PRINT CU$; 
from BASIC. Iregardless of which ter- 
minal is attached to the system, PRINT 
CU$ will position the cursor to HOME. 

Once all of the proper variables have 
been defined, it is necessary to have the 
software "remember" them. The 
SAVED, or SAVE Data command, can 
be used to write all the current 
variables to disk. For example, the 
command SAVED"COMMN",l will 
save the data to drive I, under the name 
"COMMN". Then, whenever we need 
to load the data from disk, we use the 
LOADD"COMMN",l command. 

Addressing the cursor to an X, Y 
coordinate on the screen is a bit more 
complex. In figure 3, you will find an 
appropriate routine. Although no two 
terminals are alike, most require a 
LEAD IN character which tells the ter- 
minal that a command follows. 

In figure 2 we defined a string called 
AD$, which is our LEAD IN. It is nor- 
mally followed by the row and column 
to which we address the cursor. To use 
the subroutine in figure 3, we first set 
up the variables R and C to the row and 
column we are addressing. Then we 
perform a GOSUB 1000. 

The variable TT, or terminal type, 
was set up in our SETUP program when 
the user entered the terminal type for 
the system. TT, along with our cursor 
control characters, was "remembered" 
by the SAVED"COMMN",l com- 
mand. The variables '01, 02, and 03' 
were also defined in the SETUP 
routine. They are used to define any 
standard "offset" that may have to be 
added to the row and column for use 
with a particular terminal. Using a 
routine similar to this one eliminates 
the problem of rewriting the software 
for different terminals. It may take a 
little extra time to set this routine up in 
your program, but it will be well worth 
it in the long run. 

Note that, if you address the cursor, 
print some information, and do a 
GOSUB 1010, the cursor will be reposi- 
tioned to the beginning of the infonna- 
tion just printed. This point is very 
useful when entering information into 
screen masks or forms. You can print a 
line of stars (••••) signifying the length 
of the information to be input, and then 
position the cursor to the beginning of 
the stars. 
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Common data files have other uses 
as well. HDE Disk BASIC currently 
supports from one to three five-inch or 
eight-inch disk drives. In addition, 
these drives may he either single- or 
double- sided. Using the common data 
file technique, we can assign variables 
which define these parameters. 

Where HDE Disk BASIC is con- 
cerned, all single- sided drive disk 
systems operate with their system disk 
originally assigned as either drive 
number zero |0], or one (!]. Therefore, 
if our BASIC programs are stored on the 
system disk, we may load them by 
specifying either LOAD 'PGM 
NAME",0 or LOAD "PGM NAME",1. 
In the case of double-sided drives, the 
system disk is always drive zero (OJ. To 
load programs from the system disk, it 
is necessary to use the command 
LOAD "PGM NAME", 0. From this ex- 
ample we see that it is best to specify 
the system drive in HDE Disk BASIC 
as drive zero |0] because this conforms 
to both the double- and single-sided 
drive standards. 

You'll find it beneficial to predefine 
variables such as a system password, 
the maximum number of records allowed 
in a file, and the default system device 
drive name (as for a printer, modem, 
etc.). If the user wants to upgrade his 



system he only needs to delete the 
common data file from the disk, rerun 
the MENU program, and redefine the 
proper variables. 



Please address correspondence to: 1500 
Stanton Street, York, PA 17404. 



Figure 1 



?0 REM SEE IF COMMON DflT« FILE ON DIi.K 

100 IFW'CQtlhN", I THEM LOftlJD"L0nnN'' . I . ELCE CHAiEJ "i.ETLIP' 

HO REM 

Figure 2 

CURLjOR u-CiNTROL SUtS FOR HH2ELT INE 14i.lH, I50U 

■126. REh LEAD IN 

LMN*(LE;i>+uHR»(iSj KCH lLEAR 'JL-ftLEN 
■CHR*(LE;i)+UHRtlliJ).REM HfjME 
CHRitLEXJ+CHRSIl^) KCi-1 UP UJRL-iUR 
■LHRS(LEK)*CHFi*> 11 ). REM DUWN LURi.Uft 
LHh.HLEI,l+L;HKS< 17) REM flDDREb^ U.IRi.uR 
OHfiilLE-D+CHRIl 15) REM lLEAR TO END OF LINE 
L-HRt(LE?.)+i:HRft(^4). REM LLEAR TO END iJF h'AUL 
i.HRS(LEV.)tF:HRHi).Rtn KEVEOHRD UNLUOK 
1JHR*(LEV.>+UHHSI/I J. RErl LM K KEVEOARLI 
12 02^^.1. uy^-.'fi; TTt="HAi;" + "L" GL1TU4.Cf60U 



&i.n:iou 

60005 

/>ut.i I c:i 

t.0020 
ic.iOSS 

t.0(J4U 
HJ<.H.FA5 
4.0050 

t.oot.0 

6004.5 

&007O 
4oo'?i;> 

600?5 



REM 
REM 

LJJl = 
U[-» = 
DOI- 
ALiJ.^ 
•lEi-- 

UL*^ 
LK*^ 
01=, 
KEn 



Figure 3 



■POO REM ADDftEsi CURiOR SSUBROUT I NE 

'■/■:>0 HEM 

lOOU LiOTulOui.n-TT 

luul R-R*OI . lFC<.0i7HENC-C+UJ. -MftPR. C. bOTOlOlO, ELS>ti>WAh-R, L. iSOlulOlO 

lOOL; K=R+OJ C=i::+01; ijijrulOlO: REM Lear S^eigler AUM S/flOn 3 

luu3 R^RtOl; C=C*0liljQT01oio, Rtn HDlii Regent 

1004 R=RfWN:C=C+UNH;0TD1015. REtl LiEC VTlOO/VTlO^i 

lUlO (FTT<:FRTHENPftINTADiFCHR*(R),CHRl.(Cl. . ROKE.^J. ;R. RETURN 

101^ REM This lirii; to handles UCC VTIOO and \lll(l'J 

1015 PRINTAOI, RliiHT).IL:iRS(R),LEN(STRSlR))-i), ", ■■. 

1020 PRIMTRIt.HTS<S.TRS(i.), LEN ( liTK*l C) >-i I. "H". . l-uKEi/, 0. RETURM 

1070 REM 

MOtO 





USERS! 
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The Unotrlctal OSI Users Journal 



THE WORLD WIDE PUBLICATION 
EXCLUSIVELY DEDICATED TO OSI USERS! 

D HardwardMods. D Peeks and Pokes D Bugs and Fixes 

D Software Exchange D Software Reviews 

SEND $15.00 FOR 12 ISSUES TO: 

PEEK (65) P.O. BOX 347, OWINGS MILLS, MD 21117 (301) 363-3267 



Maryland Subscribers Add 5% Tax 



Inquire for Foreign Rates 



"NIBBLE IS TERfflFIC 

(Fop Youp Apple) 



NIBBLE 18: The Reference for Apple computing! 

MBBLf IS: One of the Faslesl Growing Magazines in 
the Personal Computing Field. 

NBBLE IS: Providing Comprehensive, Useful and 
Inslruciive Programs for die Home, Small Business, and 
Entertainment. 

NIBBLE IS: A Reference to Graphics. Games, Systems 
Programming Tips, Product News and Reviews, Hardware 
Construction Prujecis, and a host of other features, 

NBBLE IS: A magazine suitable for both the Beginner and 
the Advanced Programmer. 

Each issue of Nl BBLE features significant new Programs of Commercial Quality. Here's 
what some of our Readers say; 

- "Certainly the best magazine on the Apple //" 

- "Programs remarkably easy to enter" 

- "Stimulating and Informative: So much so that this is the first computer magazine I've 

subscribed to!" 

- "Impressed with the quality and content ." 

- "NIBBLE IS TERRIFIC!" 




In coming issues, look for 

D Stocks and Commodities Charting □ Assembly Language Programming Column 
D Pascal Programming Column H Data Base Programs for Home and Business 
n Personal Investment Analysis H Electronic Secretary for Time Management 
□ The GIZMO Business Simulation Game 

And many many more! 

NIBBLE is focused completely 
on the Apple Computer systems. 

Buy NIBBLE through your local 
Apple Dealer or subscribe now with 
the coupon below. 

TpyiMBBlEI 



NOTE 

- incmaslic LJ S Fi>3( Clas^ syb^cnpliun rare i& IS650 

- Csrtada Air Man subacnpiiDn rate it 142 SD 

- OulsicJe [he U S anO Canada Air n^flii aubBC-ipNon rate is U' 50 

til DaymEnlS muil he in LI S iLirnH Orawn on d U S Dank 

Pl9flO Q^ MICRO-SPARC , inC Lincoln, Mass 01773 AH 'igbls re^BrwHO 
'Apple t^ a [pgislered irafleiriark oi Apple Compuiec Company 



nibble 



w-f accept Mas[e( Charge i Visa 
ao<325. Lmcolr.MA 01773(617)259-9710 

I'll try nititile! 

Enclosed is mv $19.95 (for 8 issues) Price eHective Jan. 1, 19S2 

(Outside U.S., sec special note an Ihis page.) 

n check D money order 

Vour 5UT)acri prion wfll begin wjilh Ihe ne/l laaue publisheo allef r^eipl of your 

check' money order 



Card M _ 
Signature 

Name 

Address _ 

Ciiy 

State 



Expires 



_Zip 
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Hardware Catalog 



Name: TRS-80 Color 

Computer 
Learning Lab 

(26-31531 
System: TRS-80 Color 

Computer 
Memory: 4K, 16K, 32K 
Language: Color BASIC 
Haidware: Cassette 
Description: A new self- 
Lnstiuciion system that 
teaches user how to program in 
Color BASIC, Allows student 
to develop gradually through 
writing and editing longer, 
more complex programs. Ex- 
ample programs are practical 
and tan be used for educa- 
tional, family and personal 
purposes. The lab is divided in- 
to three sections; introduction 
to the computer^ programming 
the computer; programming 
guides and tools to make pro- 
gramming easier, faster and 
mote fun. The lessons take full 
advantage of color graphics and 
sound available from the 
TRS-80 Color Computer. 
Price: $49,95 includes eight 
program cassettes and 
30-lesson text 
Author, Radio Shack 
Available: 
Radio Shack 



Name: Format ROM 

System: Apple 11 or Apple 

II Plus 
Hardware: M.C.'s ROMPLUS 
or Andromeda's 
ROMBoard 
Description: Format ROM will 
give you word processing and 
print u.sing power for your 
Applesoft programs. Print 
Statement Formatting, a word 
processing system, looks at 
print statements in your pro- 
gram and makes sure they are 
properly formatted to your pre- 
defined requirements before 
Applesoft outputs them to 
your monitor or printer The 
Format ROM will right and left 
justify, indent or outdent para- 
graphs, center text, pause, skip 
lines, redefine characters, and 
more. Print using commands 
will tabulate, right justify, line 
up decimal places, pad the 
right and left side of a number 
with any predefined character, 
insert commas every third 
digit from left of decimal 



place, can be used within for- 
mulas and equations, has over- 
flow capabilities, and more. 
Price: $49.95 
Available: 

Soft CTRL Systems 

P.O. Box 599 

West Milford, NJ 07480 

12011 728-8750 



Name: Percom iVl65/50 

Adapter 

System: AIM 65, KIM, 

SYM 
Description: Interface adapter 
board which allows AIM, KIM 
and SYM computer owners to 
expand their systems with 
standard System-50 |SS-50| 
modules. This gives the owner 
the advantage of being able to 
upgrade to disk storage, a CRT 
display and other devices using 
low-cost off-the-shelf SS-50 
modules. 
Price: $89.95 includes adapter, 

SS-50 motherboard 
Available: 

Percom Data Company, Inc. 

11220 PagemillRd, 

Dallas, TX 75243 

1-800-527-1222 
for orders 



Name: ETF 

System: Any 
Memory: 2K 
Hardware: Z80 
Description: The Mediamix 
ETP is an intelligent interface 
that connects the IBM Elec- 
tronic Typewriter Models 50, 
60, 75 01 175 to any computer. 
Available in Serial RS-232C or 
Centronics-compatible parallel 
versions, the Mediamix ETP 
adds RO printing capability to 
the typewriter as well as pro- 
vides for total access to all of 
the special functions of the type- 
writer through the computer. 
Price: $495 Parallel, $595.00 

Serial, includes cable and 

connector, power supply, and 

full documentation. 
Available: 

Mediamix 

P.O, Box 67B57 

Los Angeles, CA 90067 

and selected dealers 



Name: Micromodule 16 
(M66MM16-1; 

M68MM16-2i 
M68MM16-3) 

Memory: 16K to 64K bytes 
of dynamic RAM 
Hardware: Chassis and card 
cages (available 
from Motorola] 
Description: Micromodule 16 
provides RAM, ROM, I/O and 
timer expansion for the 
Motorola Micromodule''"'^ 
scries of 8-bit monoboard 
microcomputers. It incor- 
porates 2K bytes of static RAM 
which can be backed up with 
an external battery and power- 
fail delect circuit, and mounts 
an additional four 24-pin 
sockets in which the user may 
install his choice of IK, 2K, 4K 
or 8K EPROMS, MOS oi 
Bipolar PROMS, mask ROMs 
or pin -compatible RAMs for up 
to 32K of additional memory. 
Price: $575 each 
Available: 
Motorola Systems distributors 



Name: RAMPLUS + 

Description: Dual 16K RAM 
card for the Apple II, Two 
banks of 16K selectable RAM 
expand the Apple to 80K of 
available memory. The second 
bank of 16K RAM is controlled 
by user-supplied software. 
Hardware and/or software 
selection of each IfiK bank of 
RAM is controlled by the user. 
The card also provides its own 
refresh circuitry. Just install it 
in any I/O slot; no bothersome 
cables to connect or IC's to 
remove from the Apple mother- 
board. 
Price: $189.00 includes 16K of 

installed RAM 
Available: 

Mountain Computer inc. 

300 El Pueblo Road 

Scotts Valley, CA 95066 

|408] 438-66,'iO 



Name: Dual 

Thermometer 

System: Apple II 
Memory: 48K 
Language: Applesoft 
Hardware,- One disk drive 
(13- or 16-sectoi| 
required; Printer 
and Clock Card 
optional 
Description: Use the Dual 
Thermometei to measure two 
temperatures almost anywhere. 
The software lets you display 
temperatures on the screen — 
maximum, minimum, the dif- 
ference, and time. Store this 



data on the disk or printer. Set 
the limit for an alarm to 
sound. Range: -55 to nS^C, 
Accuracy ±0,4°Cfrom - 20 to 
SO^C. 1-4 to I22°F|, ±PC 
outside that range. Probes can 
be extended 500 feet. 
Price: $260.00 includes inter- 
face card, two 10-foot 
temperature probes, diskette 
and 83 -page manual. 
Available: 
Strawberry Tree 
949 Cascade Drive 
Sunnyvale, CA 94087 
[408] 736-3083 
or your dealer 



Name: MDM-1 

System: VIC- 20 
Hardware: Commodore Vic 
Description: The MDM-l is a 
modem driver module that 
plugs directly into the user 
port of the Commodore VIC 
microcomputer. It has two ad- 
ditional serial ports for connec- 
ting a modem and a serial 
printer. It does not requite any 
external power, A terminal 
program supplied with the unit 
permits telephone line connec- 
tions to large timesharing 
computers, and to various 
computer networks, such as 
Source, Compu- Serve, Dow 
Jones, etc. There are two in- 
dicators on the MDM-1 that il- 
Itistrate the transmissions to 
and from the VIC, These trans- 
missions are simultaneously 
recorded on the VIC TV screen 
and the serial printer. 
Price: $59.00 plus $3,00 

shipping 
Available: 

RVR Systems 

P,0. Box 265 

Dewitt, NY 13214 



Name: Signalman 

Hardware: Modem Direct 

Connect 
Description: 300 baud direct 
cormect modem includes RS- 
232C cable, tone-audible car- 
rier detect, automatic mode 
selection, and tone-audible 
battery warning (when low]. 
Talk data switch optional, 
DC. wall transformer. Size 8 
X 4 X !,; weight 10 lbs. 
Price: $99,00 
Available: 

Anchor Automation Inc, 

16130 Valerio Ave, 

VanNuys, CA 91406 

1213) 997-6493 

MCRO 
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^ SYM-1 



-1/KTM-2 Enclosure 




ENCLOSURE FEATUHEG: 



■ LOW Pioiiie Design ifl 5in.Wiae>:i 
m Deepxa 5 m High 

■ 060 AlLiiTiiniirri • Durable Charcofll 
TeKiure finish • Walnut FimsnedSiOe 
PanBi$ ■ Hiriged Tup ■ floai Panel. 
Fliweifil'O • 5irriplG AssemOlyS 
IriyiCuCllon!; 

ENCLOSURE INCLUOES: 

» Keypad Access Cover ■ Rubber 
FteL ■ Tu&e and Fuse Holaer * Fdwcr 
(JiiSrtilCi * Tw[rnii>al SirJp * AC Oullel 

612-633-3035 
KEN-WAY PRODUCTS 



MOUNTING PROVISIONS FOR: 

• SVM-1/KirJ-2 • Aoa-on Memory 
Boira • Cooling Fan • (2t QBSS 
ConnacaislRSm) • ViOeoJack 



$95.00 



931 PaCIOii RhJ. hew Bngnion, MlrnaSOtH 55nS 



NEW PET/CBM SOFTWARE 

Let Compuler Mot turn your Pet into a 
Home Arcade! 



ASTEROIDZ — Its your ship vs. a swarm of killer gammaroidz. 
You are on a collision course and musl destroy them before ihev 
blast you into the next galaxy. Four levels of play. Has hypcrspace 
keys that move you around. Arcade style entertainment at its (inesl. 
Great graphics and sound, 

Cass.aK 59.95 

MUNCHMAN — How many dots can you cover? It's you against 
ihe computer munchers ZIP and ZAP. Can you clear the maze first 
or will they get you? Number keys move you up. down, right and 
left GREAT GRAPHICS AND SOUND, 

Cass.SK S9.95 

TARGET COMMAND — Us you against a barrage ot enemy 
lazers that are aimed at your ammo dumps. Sight in on the targets 
and score as many hits as you dare. As your skill increases so does 
the the difficulty - (5 levels to select). This is an arcade-style game 
with great graphics and sound etfecls. A must for your PET/CBM. 
Cass.SK 59.95 

ALL OUR SOFTWARE RUNS IN 8K 

OLD-NEW ROM - 40 CHR. SCREEN 

WRITE FOR FREE CATALOG OF UIC/PET SOFTWARE 

PLEASE ADD $1.00 PER ORDER FOU SHIPPING 

COMPUTER MAT • BOX 1664R • L^KE HAUASU CITY, AZ, 86403 



ATARI" 



^ OHIO 

® SCIENTIFIC 



iFFOHBiaLE *TW1 SOPTOJUiE PROfl PRETSELLAND 

IF YOU'Rt TIRED OF FAIIUCi I^O- 15" POR 

HUALIl^ OiHIS, SEMD FOR OUF *TAEI SOFTHlUiE LIST TODAY- 



COMINO BaONI 



~«*CHINE CODE CAHEH FOH OHIO SCIENTIFIC — 
TKO BEH OBISINAL AHCSDE CAHES FHOK DAVE EDSON 



OUTPOST 



Diamand Run; 



TAKE THE SHIP HOVEHENT FHOU 
ASIEBOID3. THE SUABKIWC 
ALIENS PROH SPACE INVADEHS. 

AND THE BUBSEFI. BOUHGJNG 

SHIP PHOd OlIKA ST3TQI ASD YOU'RE BEGINNINO TO CET AM ICEA OF JHAT 
THIS ONE IS LIKEl THE FUEL CELL FHON YOUR OUTPOST HAS BEEN STOLEN BY 
«JD13 AND IS DHIFTIHG IB SPACE. lOU HAVE TO BECDJER IT AHD BSINC IT 
BACK INSIDE. HEjUiKHILE. SPACE ABOUND lOU IS FILLED WITH ALL 30HTS OP 
NASTl THINOS LIKE BEPRODUCERS AND BLOCKS, NOT TO HEHTIOH THE AUEMS-. 
Up TO 20 OF rBEB BOUNCING ABOUND AT A TIMEl TO HAKE HATTEBS WOBEE. 
THE OUTPOST ITSELF 13 CONSIANTLI HOTjlTINO LIKE A STAB cnSTLE, 30 
YOU'VE OOT TO BE-ENTEM CAHEPULLY. OR YOU'LL GO BOUNCINO OFF ACROSS 
THE fiALAXYl 1 OB ? PLAYER, 8K GIF CASSETTE ONLYI »11.«S 

THIS T!HE. IT'S "JUP-OFP- 
IN BEVERSEI UP TO FOUE 
RADAR COHTHOLLED OUNS A.=iE 
CONSTANTLY CIRCLING ABOUND AND AROUND, CUARDING A HUGE VALUABLE 
DIAHOND INSIDE A FOBTBESS. YOU HAVE TO BLAST lOUR WAY IN. STEAL THE 
DIAMOND THEN BLAST YOUR JAY BACK TO SANCTUABY. IF YOU BAKE IT, THE 
DIFFICULTY LEVEL GOES UP AND YOU CAN TBY !T AGAIN, BUT KEEP A LOOK- 
OUT FOR THE KILLER PLANEI IT HILL FOLLOU YOU OUTSIDE THE FORTRESS 
AND TRY FO CATCH YOU BEFORE YOU CAN ESCAPE «ITH ITS DIAMOND' 
DIAMOND HUN IS AVILIABLE POH SK CIP CASSETTE KACHINES ONLY' lU.SS 

HEBE'S A SPeciAL DEAL FOH HACHINE CODE 
LOVERS- TAKE BOTH OF THESE NEW DAVE EDSON 
aOFT PHE-rZELS FOR ONLY (£0.00! 

PLEASE ADD 10^ POR SHIPPING ON TAPE 
ORDERS ONLY. 

SEND il.OO POR OUR PHOTO- ILLUSTRATED 
CATALOG OF OHIO SCIENTIFIC SOFTWARE AND 
GET A il.50 CREDIT ON YOUR FIRST ORDER. 
PROGRAMS AVAILABLE ON CASSETTES ONLYI 

Pietzelland Soltware 

2005 D WHITTAKER RD. 
YP8IL ANTI« MI.4S197 



IntioductoiT 

Df fAT ■ EtFlSSS 
\JHVX • 5/30/82 




POWER TO YOUR AIM 

Treat four AIM to a quality power supply: 

1. Designed to Rockweil's specifications for tlie 
AIM-65 (5 volts at 2 amps, regulated; 24 volts, .5 
amps avg., 2.5 amps peak, unregulated). 

2. Overvoltage protection to protect the expen- 
sive circuits in your AIM (5 volt output). 

3. Handsome all metal case {two tone blue). 

4. Fuse (externally accessible), switcti, pilot 
light, line cord, cable from power supply to AIM — 
all included. 

5. Conservative ttiermal design for long life. 

$64.95 ppd. (continental U.S.) 

CA residents add 6 % sales tax. 
VISA/MC, cashier's or registered check. 
Personal check (allow 2 weeks to clear). 

CompuTech 

Box 20054 
Riverside, CA 92516 
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1^ seRsatioRal 
>lpple II software 



GPeafetve 

Gon»paUR(S 

softwape 



CAI Programs Vol I 



CasseiieCS-4201 til 95 



Requires 16K Apple II orAocle (i Plus 




RISHT HfiON^ GSnDE 



HtNT 
CaRBWETW 



cfipeuPETpp 

VPEH "111 

RESS OMV k'EV FOP WEVT linRD 
PRESS ■?■ Tl) srcP 



U.S.Mao IdenntystaiesardllieircacHals Scelllng. Studyard wilh yourlislol Irouble- 

somp worOs 



a ♦ 1= s 
uou ■ > ! 



' - i^DEi .il'H rii^UV ' - 
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■OIJ iJET a SBilOE :iF 0' 



MalhDrlll AritnmBdcdnllanaDfaclicewiin Sdd With Carry D:illand pracwce on sums 
large or small display requiring numbers 1o be earned 



Ecology Simulations - 1 



Disk CS-4706 E24 95 



Reqiiifes48KADDlesoftinROMorADOl©ll PIms 



Sterl 

3TERL allows you fo invesligale Ihe 
effect iven 955 of two diflerenl methods of 
pest control- Ihe use of peslicides and the 
release o1 slerile males into a screw-worm 
fly population The concept of a more 
enwironmenlallv sound approach versus 
tradilional chemical melhods is rnlrodiiced. 
In addilion. STERLdemonslraleslheeflec- 
tiveness ol an integrated aporoach over 
either attemaiive by ifsell 



Pop 

The POPseriesof models enainines three 
dhfferenr melhods olpopulahon projector, 
incliKlingexponenlial.S-shaped or logistical. 
and togiatical WJlh low densily eltecl^. Al 
the same lime Ihe programs inlroduco liie 
concept of successive refinement of a model 
since each POP model adds more derails 
Ihan Ihe previous one- 




Tag 

TAG sirnulates the ragging and recovery 
melhod thai is used by sclenlisls lo estimate 
anlr^^a^ popufaiions You aliempf to estimate 
the bass populaJion in a warm-water, bass- 
bluegill larm pond Tagged fish are released 
in the pond and samples are recovered al 
limed intervals By presenhng a detailed 
Simulalion o1 real sampling by tagging and 
recovery, TAG helps you to understand 
Ihis process 

Buffalo 

BUFFALO simiJlales Ihe yearly cycle of 
bullalo population growth and decline, and 

allows you to invesligale [he effects of 
different heard managemeni policies Simu- 
lations such as BUFFALO allow you to 

explore whal if" queslions and enpenmen] 
w\\] aporoaches thai mighl be disalrous m 
real life 



CAI Programs Vol II 



Ecology Simulations - // 



Cassette CS-430^ 111 96 




European Map Idenlily counlnes and 
their capitals 



Music Composing Aid Make and play 
your own music on Ihe Apple. No addi- 
tional hardware reauired Includes a 
sample Irom Bach s Tocatia & Fugue ►n 
D minor 



Requires 16K Apple II or Apple II Plu 



H =B 



MeEsorMath Learn math skiltsbydescroy- 
ing menacing meteors 



Di5kCS-470/ S24 95 



RequiFes4eKApplesoft inROMor Applell Plus 



Pollule 

POLLUTE tocuses on one part o1 the water 
pollution problem: Ihe accumulalion of certain 
wasEemalenalsinwalerwaysand their edecl 
on dissolved oxygen levels m the water 
Vou can LJse Ihe computer lo investigale 
the effects of djfferenf variables such as 
rhe body of waler. Eemperalure, and Ihe 
rate of dumping waste malenal Various [ypcs 
of prima ry and secondary wasletrealirient, 
as well as Ihe impaci of scieniific and 
economic decisions can be examined 





Hals 

In RATS, you play Ihe role of a Heallh 
Depiirtmeni official devising an ef lee live, 
pratigal plan to conlrol rats The plan may 
combine the use of santtation and slow kill 
and quick kill poisons lo elimmaie a ral 
population II isalso possible lo change the 
milial populahon size, growth rate, and 
whelher Ihe simulalion will lake place in an 
aparlmeni building ofanemlire city 

Malaria 

With MALARIA, you are a Heallh OHicial 
trying to conlrol a malaria epidemic while 
taking into account financial considera Irons 
m setting up a program The hudgeied use 
of field hospilats drugs for the ill, three 
lypesol pesticides, and preventative niedica- 
lion, must be properly combined for an 
effective ccnrrol program 

Diet 

DIET IS designed to explore Ihe effect of 
lour basic substances protein lipids, calories 
andcarbohydrates, onyourdiel You enter 
a lisiof Ihe lypes and amounts of food eaten 
in a lyoLca I day, as well as your age, weight, 
sex, tieallh and a physical activity factor 
OlET IS particularly valuable in indicating 
nowadiei can be changed to raise or lower 
body weights and provide proper nut n lion 



CAI Programs land 

DhSkCS-4701 S349E> 
Requires 32K Integer Basic 



Stock & Options Analysis 

DiskCS-4S05,S9g95 

Reauires 32K AppLesod or Apple II Plus 



Order Today 



This disk conlains all 7 programs from cas- TmsiaacomprehensiveseloHour programs 

seilesCS-i?Oi and CS-4?o^ forihe investment sfraiegyof hedging lisled 

options agamai common 5iac*<& A complete 
descnphonismineTRS-SOseciion Available 

Nole The ecology simulations programs August 1981 

sie ncii available on casselte 



To order any o? these software packages 
sena payment plus S2 OD ooslage and 
handling per order to Creative Compulmij. 
fvlorns Plains. NJ 07950 Atln' Cleo 

Vi5a, MasterCard and American Exoress 
orders may be called in toll-lree 



Order loday at no nsk 11 you are nol 
ccmpletety satislied your money wiM be 
promptly and Courteously re'unded 

Creative Computing Software 
Morns Plains NJ 07g50 
Toll-free a00-63Vai I Z 

In NJ 3(JI'540-0'145 



creative computing sof fcwape 



Atfr ii i"> ■mtfam iiaaariurk al Anf" C^mDurnr int 
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Name: Star Zap 

System: OSI 
Memory; 8K 
Language: BASIC 
Hardware: Cassette 
Description: Star Zap is a high 
speed re-creation of the pop- 
ular arcade game. You must 
defend your starbase against 
the aliens who attack from all 
four quadrants at once! Only 
fast reflexes can save you! In- 
cludes machine code for sound 
on all ClPs and Superboards, 
color and sound on C4Ps. 
Price: $9,95 
Author: John Wilson 
Available; 

Pretzelland Software 

2005 Whittaker Rd. 

Ypsilanti, MI 48197 

1313) 483-7358 



Name; Universe 

System: OS! CI, C2-4 
Memory: 8K tape 

20K disk 
Language: Machine 
Description: Pilot your space 
ship across the surface of Arc- 
ton IV while engaging the 
enemy rockets and dodging 
meteorites. Can you maneuver 
through the mountains with- 
out being blown up into a 
thousand pieces? It you can, 
then be prepared for more ac- 
tion than you thought possible 
on your OSI computer. You 
can use your keyboard or a 
joystick to control your ship. 
Price: $14,95 includes 5W" 
disk or tape and instructions 
Author; Dave Pompea 

Available: 
DMP Systems 
319 Hampton Blvd. 
Rochester, NY 14612 



Name: The Vaults of 
Zurich 

System: PET, Atari 
Memory; 16K PET 

24K Atari 
Language: BASIC 
Hardware: Cassette or 

diskette 
Description: Zurich is the 
banking capital of the world. 
The rich and powerful deposit 
their wealth in its famed im- 
pregnable vaults. But you, as a 



master thief, have dared to 
undertake the boldest heist of 
the century. You will journey 
down a maze of corridors and 
vaults, eluding the most sophis- 
ticated security system in the 
world. Your goal is to reach the 
Chairman's Chamber to steal 
the most treasured possession 
of all: The OPEC Oil Deeds! 
Price: $21,95 cassette 

$25,95 diskette 
Author: Felix and Greg 

Herlihy 
Available: 

Aitworx Software Company 

150 N, Main Street 

Fairport, NY 14450 

800-828-6573 or 

|716] 425-2833 



Name: The Accountant 

Finance Data Base 
System 

System: Apple 11, Apple 11 
Plus with DOS 
3,3 and Applesoft 
in ROM 
Memory: 48K 
Language: Applesoft BASIC 
Hardware: Single or dual 

drives 
Description; A double entry ac- 
counting system that prompts 
the user for the account|s| that 
are to be increased and /or 
decreased. The system permits 
the user to define his own ac- 
count names and tax codes. Ad 
hoc queries and daily reports 
feature a natural dialogue. A 
VisiCalc interface is available. 

Price: $99,95 

Includes user manual, demo 

database and tutorial 
Author: Ernest H. Fonnan 
Available: 

Decision Support Software 

1438 Ironwood Drive 

McLean, VA 22101 

[703] 241-8316 



Name: Business Plannei 

System: Apple n 
Memory: 48K 
Language: Pascal 
Description: Business Planner 
is a modeling package for en- 
trepreneurs planning to start or 
expand a new business. De- 
signed to help develop viable 
business plans, the program 
groups labor, equipment and 



other costs into income- 
related projects. Projects are 
combined into a model which 
generates graphical projections 
and estimated financial state- 
ments. "What If" scenarios 
help you plan for the future 
and respond appropriately to 
changing demands. 
Price: $290,00 

Includes three diskettes and 

manual 
Available; 

Duosoft Corporation 

Box 1827 

Champaign, IL 61820 

[217] 356-7542 



Name: InTestment 
Decisions 

System: Apple n, Apple II 

Plus, Apple in 
Memory: 48K (Apple 1I| 

4SK (Apple H Plus] 
96K (Apple in| 
Language: Applesoft (Apple II 
and Apple II Plus); 
Business BASIC 
(Apple mi 
Hardware: Apple 11 with 
firmware card 
Description: Package compo- 
nents: loan schedules, savings 
schedules, annuity schedules, 
depreciation schedules, amor- 
tization schedules, APR sche- 
dules, payback method, net 
present value, internal rate of 
return, profitability index. 
Price: $100,00 
Includes disk, 
documentation and run 
instructions 
Author: J.L. Campbell 
Available: 
Mesa Research, Inc. 
Rt, #1, Box 1456A 
Waco, Texas 76710 



Name: Capitalization 

System: Apple II Plus 
Memory: 48K 
Language; Applesoft 
Description: This 2-disk 
system provides for practice 
and testing on the application 
of the major rules of capitaliza- 
tion. The practice disk pre- 
sents a rule followed by up to 
20 randomly presented sen- 
tences which provide practice 
on the rule. The test disk 
measures the student's ability 
to correctly apply rules of 
capitalization. It may be used 
as a pre-test or post-test. The 
management system gives im- 
mediate feedback to the stu- 
dent and stores records of each 
student's test results for later 
review by the teacher. Results 
may be printed or viewed on 
the screen. The teacher has the 



ability to modify or add new 
materials to either disk. The 
lessons using upper/ lower case 
letters are appropriate for 
levels 3-8. 
Price; $49.95 

Includes 2 disks plus 

documentation 
Author: Hartley Staff 
Available: 

Hartley Courseware, Inc. 

Box 431 

Dimondale, MI 48821 

(6161 942-8987 



Name: Cave Hunter 

System: TRS-SO Color 

Computer 
Memory; 16K 
Language: Machine 
Hardware: Joysticks 
Description: A fast- paced ar- 
cade game using Hi-Res gra- 
phics, sensational colors and a 
variety of unique sounds. 
Single or multiple players. 
Maneuver your way to the bot- 
tom of a spooky old cave to 
retrieve the treasures, it's not 
so easy! Passages lead in all 
directions and angry cave crea- 
tures pursue you relentlessly. 

Price: $24.95 

Includes cassette, directions 

and ppd shipping 
Author: Ron Krebs 
Available: 

Mark Data Products 

23802 Barquilla 

Mission Viejo, CA 92691 



Name: Moment of 

Inertia 8). 
Element of 
Triangle 

System; Apple n, Apple II 

Plus 
Memory: 32K with DOS 

3,3 or 3,2 with 

FP installed 
Language: Applesoft BASIC 
Hardware: DOS 3,2 or 3,3 

with controller 

card 
Description: The Moment of 
Inertia contains 56 physical 
formulas for 22 various bodies 
of mass. It calculates dimen- 
sion, choice of mass or inertia 
on selected axis. This program 
is intended for engineers who 
never considered these impor- 
tant factors. The Element of 
Triangle program contains 
three major triangles (right, 
equilateral and general); 23 for- 
mulas; calculates sides, angles, 
altitude, area and radius of in- 
scribed circle simultaneously 
to find force and directions. 
Both programs are packed in 
single diskette so they may be 
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Software Catalog (continued) 



used interactively. The menu 
program will display all for- 
mulas and the definition pro- 
gram will define all details. 
Both programs utilize louch- 
key selection input system, 
eliminating use of return key, 
but recognizes characters or in- 
itial (abbreviation) of known 
elements to find the formula 
and provide missing variables. 
Instructions include more than 
100 commonly used mdu stria! 
materials. 
Price: $40.00 

Includes both programs on 

diskette 
Available: 

American Avicultural Art & 
Science, Inc. 

3268 Watson Rd. 

St. Louis, MO 63139 

|3I4| 645-4431 



Name: COLORFORTH 

System: TRS-80 Color 

Computer 
Memory: 16K minimum 
Language; FORTH 
Hardware: Cassette or Radio 
Shack Color Disk 
System 
Description; COLORFORTH is 
a special implementation of 
fig-FORTH for the TRS-80 Col- 
or Computer. This program re- 
quires a minimum of 16K, but 
does not require Extended 
BASIC. [Extended BASIC is re- 
quired by the Radio Shack Col- 
or Disk operating sytem,] In- 
cludes an Editor and CSAVEM 
command normally not avail- 
able without Extended BASIC, 
printer commands and much 
more! Write or call today. Visa 
and MasterCard accepted. 
Price: $49.95 ppd. Texas 
residents add 5% sales tax 
Includes cassette and disk 
versions and 31-page manual 

Available: 
Armadillo Int'l, Software 
P.O. Box 7661 
Austin, TX 78711 
|512| 459-7325 



Name: HSD Regress 

System: Apple II or Apple 

n Plus, DOS 3.2 

or 3.3 
Memory: 48K 
Language: Applesoft 
Hardware: Optional printer, 

serial or parallel 

interface, 

Silentype 
Description: HSD Regress is a 
menu-driven multiple regres- 
sion package which accepts up 
to 25 variables of 300 data 
points each. Data can be 



entered from keyboard or disk. 
All data can be reviewed and 
edited, transformed numer- 
ically, and stored on disk. 
Multiple regression analysis 
can be performed on all vari- 
ables input, or on any subset of 
variables, in any order. Output 
includes correlation matrix, 
predicted and residual scores, 
matrix inverse, semi- partial 
correlations, coefficient 
weights and p-values. 
Price; S99-95 
Includes disk, complete 
documentation, imprinted 
3-iing binder 
Author; Stephen Madigan 

Virginia Lawrence 
Available: 
Human Systems Dynamics 
9249 Reseda Blvd. Suite 107 
Northridge, CA 91324 
(213) 993-8536 
or selected computer stores 



Name: Waterloo 

micioAPL 

Hardware: Commodore 

SuperPET, Volker- 
Craig 2900, 3900, 
4900, Northern 
Digital microWAT 
Description: Waterloo micro- 
APL is intended to be a com- 
plete and faithful implementa- 
tion of the IBM/ACM standard 
for APL with respect to the 
syntax and semantics of APL 
statements, operators and 
primitive functions, input and 
output forms, and defined 
functions. System commands, 
system variables and system 
functions are those consistent 
with a single user environ- 
ment. There are no significant 
design limitations on the rank 
or shape of arrays or the length 
of names. The shared variable 
processor is omitted. Exten- 
sions include system functions 
supporting files of APL arrays. 
APL equivalents of the BASIC 
features PEEK, POKE and SYS 
are included. 
Available: 
Waterloo Computing 
Systems Limited 
158 University Ave. W, 
Waterloo, Ontario 
Canada N2L 3E9 



Name; OSI BASIC 

Enhancer 

System: OSICIP/ 

Superboaid/C4P 

Memory: 8K 

Language: Machine code 

w/BASIC-in-ROM 

Hardware; CIP, Superboard, 
C4P 



Description: For the BASIC 
programmer who wants real 
power over his stock system. 
Get real delete action; replace 
cursor with one of your own 
choice (defaults to checker- 
board square]; commands to 
RENUMBER programs to 
make them easy to read; 
AUTOSEQUENCER saves typ- 
ing in line numbers; screen 
control command has been ad- 
ded to running BASIC; LOAD 
and SAVE files w/filenames on 
a token I/O system reduce 
load/save times by 50%. Runs 
in approximately 1 .SK of 
RAM. Send Sl.OO for complete 
catalog. 

Price: $19.95 ppd. 
Includes autoload, autorun 
cassette only. Users mantial 
and bug-free guarantee. 
Author: Timothy W. fackson 

Available; 
Computer Science 
Engineering 
Box 50, 291 Huntington Ave. 
Boston, MA 02115 



Name: AIRSIM-1 

System: Apple n or Apple 

II Pius 
Memory: 48K bytes 
Language: Machine 
Hardware: 1 disk drive, 

paddles or self- 
centering joystick, 
Applesoft in ROM 
or RAM 
Description: AIRSIM-1 is a 
realistic simulation of airplane 
flight. It has scenery from 
Boston, iVlA to New York City, 
with 6 distinct airfields for 
landings and takeoff s. A score 
is accumulated for successful 
landings at three of these 
fields. AIRSIM-1 can do loops, 
rolls and even Immelmann 
turns. It is equipped for instru- 
ment flying, and can make 
landing approaches on in- 
struments. Instrumentation 
includes radar, artificial 
horizon, and horizontal- 
situation indicator |HSI]. 
Price: $40.00 
Includes diskette and 
manual 
Author: Ted Kurtz 
Available: 
Mind Systems Corporation 
Box 506 

Northampton, MA 01061 
(413] 586-6463 



Name: Pool 1.5 

System: Apple, Atari 
Memory: 48K 
Language: Machine 
Hardware: Disk II, game 
paddles 



Description: PooJ 1.5 is a real- 
time, Hi-Res color simulation 
of pool. This action-packed 
game allows you to play eight 
ball, rotation, nine ball, or 
straight pool. 
Price: $34.95 
Available: 

IDSI 

P,0. Box 1658 

Las Cruces, NM 88004 

(505] 522-7373 



Name: Management 

System for Stock 
Control 

System: Apple n 
Memory:' 48K 
Language: Applesoft in ROM 
Hardware: Disk and SO- or 
132-charactei per 
line printer 
Description; This inventory 
management system is de- 
signed to offer a complete and 
current overview of stock with 
a minimal effort by the opera- 
tor. Detailed information on 
any item can be gained in- 
stantly. Themanualpart of the 
package is written for the 
novice and comprised of tour 
main sections: Introduction, 
Practice Run, Reference, and 
Appendices. 
Price: $175.00 
Author: ]ACC, hic. 
Available: 

The Hayden Book Company 

50 Essex Street 

Rochelle Park, Nf 07662 

Name: Color Assembler 

System: TRS-80C Color 

Computer 
Memory: 32K 
Language; Assembly 
Hardware: TRS-80C 
Description: This is a com- 
plete 6S09 machine code 
assembler that supports all 
6809 mnemonics, addressing 
codes along with standard 
assembler options and direc- 
tives. It operates as a two-pass 
assembler, so both forward and 
backward references are 
allowed. The Motorola In- 
struction Set Reference Card 
and documentation on many 
of the major subroutines in the 
Color Computer's BASIC are 
included with the manual. 
Price: $29,95 

Includes cassette, manual. 

Reference Card, and BASIC 

subroutine documentation 
Available: 

Computerware 

P.O. Box 668 

Encinitas, CA 92024 

(714) 436-3512 

(Continued on page 118} 
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EXTEND THE POWER OF APPLESOFT 
WITH FOUR NEW & POWERFUL COMMANDS 

WITH -mE SORT AND FORMAT ROMS IN YOUI? MOUNTAIN COMPUTER'S ROMPLUS* OH ANDROMEDA'S ROMBOARD' 
YOU m± MAKE APPLESOFT- BASIC ONE STEP MORE POWERFUL THAN THE MOST ADVANCED LANGUAGE 
AVAILABLE. AND - BECAUSE READ ONLY MEMORY HEVEfl FOBGETS, THESE NEW COMMANDS BECOME A PERMANENT 
PART OF APPLESOFT'S' BASIC LAKEUAGE. 



SORT 

ROMtm 
FORMAT 



ARRAY SORTING - Sort any single dimensioned (or muiti-dimensioned-ini)irectly) integer, real, or siring array. Unparalelled soriing speeds areac- 
cornphshed by a unique machine code and does not use any scralch arrays or addiiional memory A lypical son lims lor a 1000 item array is 3.5 
seconds. Sort options include: create a record array, reverse 5on. suCirange sort, and a son activity indicator. 

ARRAY DELETIOH - Unused arrays, which can consume large amounts of memnry space, can be deleted to tree up memory or allow a previoiisiy 
dimensioned array lo be red im en sinned S39.S5 

WORD PROCESSING - A powertui and uersalile syslem wliicti wili property formal your program's oulpul on your monitor or printer. Vou get ail Ihe 

conimandsoladedicated word processor plus the power olAppiesotfscomniaiids Deline or change printing margins, pagewidlh, page lengtti, text 

cenlering, righi and lefl |ustilicalion, indenting and ouldenring. etc , with simple l)asic commands. By combining Ihe commands of the tormal ROM 

and Applesoll you can print more Ifian one copy with a lor-nexl ioop or insert ditterenl intormation wilh inpul commands or lal<e it Irom your existing 

arrays. 

PRINT.. .USING will tabulate, rigtil justify, fine up all decimal points, pad liie right and lell side of flipha/Numencal data wiih any oredetmed 

character, insert commas, and can Be used within lormulas or equalions which will Ihen format Ihe mathematical resull S49.95 



FORMAT ROM AND SORT ROM will suppon all printers, eo column boards, lower case adaplers. and requires 48K. FP in ROM, DOS 3.2 or 3.3, M.C.'s ROMPLUS' or Andromeda's 
ROMboard' SAVE MONEY BV ORDERING THE FORMAT ROM AND SORT ROM AS A SET SS4.5S 

OTHER ROMS flVBIlABLE: All ROMS are compatible witti MC's Romplus or AndromeOa's ROM Board, 

■nUflL DOS BOMS -Switch from one DOS |3. 2 or 3. 3) to the other without booting 

- FP RENUMBER/MERGE ROM - Apple Computer's infamous renumber program 

-BASICSROM -Will boot standard, special, and dedicated 1 3 sector disKs 

-FPEDITHDM.GIobalsearch, change, and remove. (Works joirlly with P1_E) 

■ COMMAND ROM - Catalca Command Menu and Disk Map . 

- DISK COPY/SPACE RDM ■ Duplicates 1 3 or 1 6 Sector Disks 

- FPUTHrrr ROM -Auto Line Numbering, LIST CTFIL, RESURRECT KILLED PROG Alphabetize DISK CAT., Expung DOS 



. S39.95 
S3S.9S 
S3S.a5 
S39.9S 
S39.9S 
S3S.95 



(Check Di K.O,) Viii « MiiterCam Acctpttd 

Soft CTRL Systems, box 599. west milford.nj 07430 201-728-3750 



■ REGISTERED TRADEMARK 
ALL FIRMWARE lECOPVRIGHTED 



The Graphics Family. . . 



The most versatile, 
easiest-to-use 
graphics available 
for your Apple II. 



lissaiiinll 



The A2-3D1/3D2 with A2-GE1 Graphics Editor package 
lets you put simultaneous multiple graphic images on 
your screen . . . where you want, the size you want, in 
your choice of orientation, complete with upper and 
lower case text. Because the most important part of 
your computer system is you. 5119.85 

•,[io[o)LOGIC 

Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
Telex: 206995 



I 'J 55 77 79' 



Apple IS the registered trademarkofApple Computer Inc. 
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APPLE 





PAFULLEL PRINTEft CARD 

A UniverBai Centronics lype parallel 
pnnlei boaJd complelewiin cable and 
corir^eclor This unique board allows 
you (olurn on anOolf Ifie high bil 50 
rhar you cdn access aOdiNonai feaiuie; 
in many pfinlers Use wplh EPSON 
ANADE* STARWHITER. NEC OKI. 
ana olhef with standard Cen Ironies 
configuradon i.;g oo 



DOUBLE DOS Prus 




DOUBLE DOS Plus a prggyback 

board mat D'ngs inro the 
aisk coniroiier card so thai you 
can switch select between 
DOS 3 2 and DOS 3 3 

Nothing needs lo be soldered, lusl plug in and qo Since all tour ROMS are 
used all software wiH work, (he ROWS til on the back of Ihe bosrd 
allowing lull use ot slot 117 One set ol ROMS li powered up SI a lime. 



l>OUBl£ DOS Plul I 



i *PPi£ DOSrqOMS 



$39.00 



201 - 839-3478 




tuio 



lOl" 



PlB 



P,«E'' 



^GAIN' Aheaa of all others 






IHBC«l5tCIOHtl>l'0B 
oo^ DISh DIP 



fiisBusmiii 

Fill ML riS^nil NEA AVn lUKHE^Vl l] lll^K iLAt.M^I'^'ViTI M 



NIBBLES AWAV II ^clooH eililion, i^ a g'fdllt criliani?^] dnd im 
4iiL>-€ilver'FiDri ntauicdFliDr [hioduCI hlSSL^EAWAV tA»tt, ni-nj »aa 
DISh DIAGNOSTICS viiiliFky Ivftu'^^ '•a*e DE'un implemenEeil m NIBBLES AW4r »\t in- 
jure !>i3iu(jrine Ari' isii-T^iiiiv 
-KAtin^ Oineraini^ldr Efilent!. nn llic iUdlHtJ I Liiildv frHid^irriubrrol |)ii[';l run 1 

"" iiHhiiiri I., .L^mime i>^iin dll Ihf 



aDuilliiiln PJIBBLES AW^T II' 



l_.U«Pur&H appl-cEilio^s UA „ mndr>i chapu* .,\ Tim, 
rn tD.e* marnjji, Di^Keim. ana Pn^iaDE A Hs^njljiin 
ude NAME ^iid SERrAL I l,I OFllGlhAL 




ONLY 



*69 




Dealer Inquiries Invited. ""'■"""'■ 



I JH HH# Dim 



3D Robot Tank 



3D Antmalton adda In (h<> <!I1hci$ iiit^l u^i< ul the 9anke pudUlea o 
ixunmand o( voui lank ONLV £23.96 



AmmaTioi-i Arcartt qdme wilh itjund. 
LciqI' O'li Qf vrou' [tjT'er and rrv lo 
bi(fln ihe enpmy lank^ and Sducers 



O00C3O0O0O00M 



900000QOOOOOOOOOO 



Super PIX HIRES SCREEN DUMP 

TiiH Si>(i'jMarp fiackaq-" ihsi "viii ailovj v^i'i Prmier ro dumn pacfe 1 en pajp 3 ift me 
Apn'^ Htrps icrecfh hon'onlallv oi upriicallv Uw autK EPSOPJ'* MX-HO wjiIi m 
i^Hhoui GPAFTRAX- Romi. MX 70 OKMMicrolme EO. 82, 83, 82A, e3A 
C ITOH- 3510 anO NEC, Rvnuiitt Tymac Parallel Prmfpr Boa-d 

PPC 100 MX 30 Vp'Mcn S3Q all nlhnr^ £2^ 9^ 

THE APPLE CARD— Two siUed iOO^b plastic referefice cart 
Loatled with infoirnalion ol mtetesf lo all Apple owners S3 98 




MICKO- WARE DIST. INC. 



r.O, BOI 113 
rONPTOR rLAIHS. H.I. 
01444 



Software Catalog 

Name: Hi-Res/Multi- 

Coloi Graphics foi 
BASIC 

System: VIC-20 
Memory: 2WK 
Language: Assembly 
Hardware: Standard VIC-20 
Description: These two 
utilities give the BASIC pio- 
giammeT the ability to use 
high-resolution and multi- 
color graphics on a standard 
VIC without the need to add 
additional hardware. Hi-Res 
yields a 104x 152 position 
screen. In multi-color mode 
you get 52x76 size. You may 
plot and erase points, lines, 
boxes, and ASCII text in either 
Hi-Res or multi-color. All 
commands available from 
BASIC programs. 
Price: $20.00 

Includes manual and sample 

programs 
Author: Roy Wainwright 
Available: 

Abacus Software 

P.O. Box 7211 

Grand Rapids, Ml 49510 

|616| 241-5510 



Name: Haidisk 

Accounting 
Software 

Memory: 64K 
Language; UCSD Pascal 
Hardware: Apple II, Apple ID, 
Corvus or Profile 
hard disk 
Description: The Haidisk Ac- 
counting System was 
developed for the company 
that wants a comprehensive 
accounting system that can 
change and grow with them. 
Until the introduction of the 
Haidisk Accounting System, 
businesses using microcom- 
puters were limited by the 
capacity and slow speed of the 
floppy disk. This program is a 
menu -driven, double entry ac- 
counting system. !t consists of 
general ledger, accounts 
receivable, accounts payable, 
inventory, point of sale, sales 
order entry, purchase order en- 
try, payroll, fixed asset 
management, and mailing 
labels. All modules are inter- 
active and include complete 
audit trails. The business- 
person will find the Haidisk 
Accounting System easy to 
use, thanks to the data entry 
prompts and extensive error 
checking. 
Price: $1495.00 
Available: 

Great Plains Computers 

113 Broadway 

Fargo, ND 58102 



'continued! 

Name: 



Descriptive 
Statistics and 
Regression 
Analysis #26011 

System: Apple II, Apple 11 

Plus 
Memory: 32K RAM 
Language: Applesoft 
Hardware: SW"disk 
Description: This package con- 
tains three programs which 
perform statistical and regres- 
sion analysis. Included are: 
Descriptive Statics (mean, 
standard deviation, variance, 
kurtosis, z-scores|; Curvilinear 
Regression [linear, inverse, 
polynomial, exponential, log- 
arithmic] ; Multivariable 
Linear Regression. 
Price: $39.95 
Includes documentation 
Available: 
Advanced Operating Systems 
450 St. [ohn Rd., Suite 792 
Michigan City, IN 46360 
(219] 879-4693 



Name: VisiFactory 
System: Apple II, Apple II 

Plus 
Memory: 48K 
Language: Applesoft in ROM 
Hardware: Disk II 
Description: Allows a marriage 
between Data Factory and 
VisicalcTM files. You can move 
data in either direction, 
manipulate it within the 
chosen program, and then 
store it either way. It is an ex- 
citing tool for market research, 
information surveys, and 
analyses of any selected data. 
Price: $75,00 
Available: 

Micro Lab 

2310 Skokie Valley Rd. 

Highland Park, IL 60035 

iUCRO 



Answer to 6502 Puzzle 

The obvious answer, that 
the program will execute the 
lump Indirect through Vecror 
and encounter the BRK at ad- 
dress 1000, is WRONG! The 
6502 has a slight problem with 
page boundaries under some 
conditions. In this example it 
will perform the lump Indirect 
by fetching the low byte of the 
target address from 6DFF and 
the high byte of the address 
from 6D00 — not 6EO0 as one 
might expect. The effective ad- 
dress of [he instruction will 
therefore be 6D00 — and the 
program will loop forever! 
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COMPLETE HARDWARE / SOFTWARE GRAPHICS SYSTEM - $299 



Hi-Res & Med-Res Draw 
Paint Brush-5 Sizes 
Point to Point / Line Draw 
Air Brush 



Color Fill-in 

Change Color Hue S Intensity 

Reverse Picture 

Scaling 



Split / Full Screen 
Save / Load / Erase 
Text Writer 
Fix X or Y Axis 



Requires: Atari 300, 32K RAM, Basic Language Cartridge, Disk Drive 



GRAPHICS 
COMPOSER 

PADDLE / JOYSTICK 
GRAPHICS SOFTWARE - $39.95 

• Draw on Hi-Res Screens 7 or 8 

• Save Pictures on Disk or Cassette 

• Create Player / Missile Stiapes 
Automatically 

• Geometric Figures Program 

• Add Text to Screen 

Requires: Alati^eoo, 32K RAW, Basic Language Cartridge, 
Disk or Cassette 



GLOBE MASTER 

COMPLETE HI-RES 
GEOGRAPHY GAME - $29.95 

• 8 Hi-Res Color Maps 

• U-S.-Europe-World-Asia-Afnca-Auslralia 

• Countries-Cities-Capitals-Oceans- 

Rivers-Mountains, Etc. 

• Several Skill Levels 

Requires: Atari^SOO, 32K RAM, Basic Language Cartridge, 
Disif 

ATARI "is a registered Iraderrark of Atari Inc. 



MIND BOGGLERS 



THREE STRATEGY GAMES 



Capture 
Mystery Box 
Simon Says 



CASSETTE $15.95 DISK $19.95 

Requires: Atari''400, 16K RAM, Cassette 
AtarL 800, 24K RAM, Cassette or Disit 



3541 Old Conejo Road, Suite 104 
Newbury Park, CA. 91320 (8051498-1956 
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PRINT ][ 

THI ULTIMATI PRINT STATIMINT 
FOR THM AFPLI It COMPUTER. 



Standard Apple Output 


PRINT II Output 


$1234.56 


$1234.56 


$12 


$ 12.00 


$1.9 


$ 1.90 


$.75 


$ .75 


$765 


$ 765.00 



Prinl "$": I 
(without Print ll) 



Print §1 

(Field Width 8 with 

2 decimal places.) 



n Updates Applesoft PRINT to accept: 

• User-specified print formatting. 

• X, Y cursor positioning. 
n Simplifies tatiular displays. 

n Transparent lo user— not affeaed by re-booting. 

IF YOUR TIMB IS WORTH MONBV, 
THIN YOU NHD PRINT ][. 

Available at your local dealer for S24.95 or write to: 
Computer Systemi Dcilgn 

21 39 Jackson Blvd. 
Rapid Oty,SD 57701 ^ 



^ 



[605] 341-3662 



ZS: 



s 



I 



.# 






># 



"You put what in your 
Apple computer?" 



L#^^^ InvcMmcnu AccduiiE daia. Wills. Phont li^i*;. 5ooncT or lalct you «ill creaiea lilc 
'J' inic which vrtu will i*-fiie vome %0Ty cjiifidcnlial inforniaiion. And thai's ivh> 

Passapj; R'.-^drth has developed a ^pcvial iiiiliis tliii willencrypi ihai DOS 3-3 I lie 
ilirouj^h >.D][\^are rouiinp'h rdilitt ihan the expensive (and LtmspicjoiUh) black-box 
appn'tatli. Nl"hv von hjvethc mcan'r [(> keep > our ph vale affairs privaic. Toiallv 

private. 

The tills and hyicsof your file ivill gel hopele^^ly mixed npyi-cordiny lo a cipher 

"key" iliai yOd keep as wcrei as you ^ani. Ovit ont hnrdfijd niillioii billiun 

different key h are available lor selection. (Thii many keys may lonnd tike a lol, bill 

ji'siypical of a modern tntrypiion process. J 

To makcyi'iu l;n^;1vpLed file undersLandahlcaBaLji, all ytm have lo do is react ivaie 
iheappropriAiekcV'.i.-hedLilcarid run [he file back Itirough- li'seasv 

Wich this uilliiy land a few easy-Eo learn mnemonk command^} you can crcaie a 

l>trsonali7ed encrvpiii^n aJfioriihm ihai it specially Lailorcd lo your needs if yon 

want, vou caii cAi\iiie Mfccessive encrypt lOiis *iih differem keys and ihen ^trip off 

the oijier layers, one by one, (oicvcal ibton^indJ le'fi- And yoncanedH nidny 

rouiines from vonr own apphi^diion projiram^ lo do "codebuok" encrypiion 

(doL;ii menial ion included) 

Passage Research 

945 Turquoise St» , Suite G 
San Diego, California 92109 

119.50 pos I paid. California residems add f^o wiev lax Specify Sofiware Package 

No. U-:^ for Apple II nr Apple II ' Memory requiremenl: ■^landard 48K. DiiCio 

[ime required foi ^.hecks lo clear financial mslnuiiani, please aliO'^ ^^ weeks for 

disk delivery. SofLwarediXnniciifaiion shipped immediaiely upon receipt of 

order. 
(Apple is aregislfirad Irademarkof Apple Compuler, Jr^c.) 



Perry PerIpIieraIs RepaIrs KIMsII 

(SYMs ANd AIMS Too) 

• We will Diagnose, Repair, and Completely Test your Single Board Computer 

• We Socket all replaced Integrated Circuits 

• You receive a 30-day Parts and Labor Warranty 

• Labor is $38.00 if 40-pin ICs are socketed ($40.00 otherwise) — Parts Extra 

• Your repaired S.B.C. returned via U.P.S. — C.O.D., Cash 

Don't delayl Send us your S.B.C. for repair today 
Ship To: {Preferably via U.P.S.) 

Perry PcRipkERAls 

6 Brookhaven Drive 
Rocky Point, NY 11778 

Perry Peripherals carries a full line of fhe acclaimed HDE expansion components for your KIM, SYM, and 
AIM. including RAM boards, Disk Systems and Software like HDE Disk BASIC VI. 1. Yes, we also have 
diskettes. For more information, write to: P.O. Box 924. Miller Place, NY 11 764 or Phone (51 6) 744-6462. 
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6809 Microprocessor 















MC68(WMC6809E— an enhanced 8-bit microprocessor wllh some 1 6-bit functions 
and an 8-bit multiply. It is atchileclurally similar to both Ihe 6502 and the 6800, and 
has removed many ot their shortcomings. Designed primarily for ease of programming 
(rather than as a compromise for both programming and dedicated applications), it is 
particularly desirable for relocatable, reentrant, and modular programming. With Its 
16-blt capabilities, dual stacks, multiple index registers, and indexing modes, it is 
good for the stack-oriented Implementations of Pascal, FORTH, and other high-level 
languages. 

Manufactured by Motorola — The 'E' version requires an external clock and Is 
especially well-suited to multiprocessing applications, such as in Stellalion Two's 
"The Mill" board tor the Apple and In Commodore's SuperPET. 

Other computers with 6809's are the Radio Shack TRS-80 Color Computer and com- 
puters manufactured by Southwest Technical Products, Gimix, The Computerlst, 
Canon, Smolte Signal Broadcasting. Percom Data, and others. 



PROGRAMMING MODEL 
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15 
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DP 













15 




PC 








ojx Index Pointer Register 
FJy Index Pointer Register 
F] U Index/Stack Pointer Register 

S Index/Stack Pointer Register 

Direct Page Register 

Program Counter 



CC 



Condition Code Register 



Entire Slate Saved 

Fast Interrupt Mask 

Half Carry (From Bit 3) 

Interrupt Mask 



E|F 

T 



TT 



fiT 



c 



Carry (From Bit 7) 
Overflow 
Zero 
Negative 





MC6a09E ^^1 
PIN-OUT ^H 


vssc 


1 • 40 


^^^m 


1 HALT i" T. 


NMI C 
IRQ C 

FIBO C 


2 39 

3 38 

4 37 


] TSC (XTAL) 
1 Lie (EXTAL) 
1 BESET 


BS C 


5 36 


3 AVMA(MRDY) 


BA Z 


6 35 


: 


vcci: 

AO C 


7 34 

8 33 


2 E 


1 BUSY (DMA/BHEQ) 


A1 C 


9 32 


3 R/W 


A2 C 


10 31 


] DO 


A3 C 


11 30 


] D1 


A4 Z 

A5 C 


12 29 

13 28 


3 02 gm 

3 D3 ^^ 


A6 C 


14 27 


1 D4 


A7 C 


15 26 


: D5 


AB C 


16 25 


D D6 


A9 C 17 2d 


: D7 


AlO n 18 23 


3 A15 


All C 19 22 


2 A14 


Aia Z 20 21 


J A13 


MC6B09 pin-out in 
where different 


parentheses. 
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INDEXED/INDIRECT CODES ^^H 
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Type 


Forms 


Non Indirect 


Indirect 




Assembler 
Form 


Postbyle 
OP Code 


Assembler 
Form 


PostbytB 
OP Code 


Constant Offset From R 
(2's Complement Offsets) 

Accumulator Offset From R 
(2's Complement Offsets) 

Auto Increment/Decrement R 

Constant Offset From PC 
(2's Complement Offsets) 
Extended Indirect 


No Offset 


,R 


IRROOIOO 


!.F11 


1RR10100 


5-Bit Offset 


n, R 


OHRnnnnn 


Defaults To 8-Bil 


8-Blt Offset 


n, R 


1HR01000 


[n, R] 


1 RB1 1000 


16-Bit Offset 


n, R 


IRBOlOOl 


[n, R] 


1RR11001 


A Register Offset 


A, R 


1RR00110 


[A. R] 


1RR10110 


B Register Offset 


B, R 


1RR00101 


[B, Ri 


1RR10101 


D Register Offset 


D, R 


1RR01011 


[D, R] 


1RR11011 


Increment By 1 


.R^- 


IRROOOOO 


Not Allowed 


Increment By 2 


.R-F -1- 


1RR00001 


[,R++] 


1RR10001 


Decrement By 1 


,-R 


1RR00010 


Not Allowed 


Decrement By 2 


,- -R 


1RR00011 


[,--R] 


1BR10011 


8-Blt Offset 


n, PCR 


IxxOllOO 


[n, PCR] 


IxxlllOO 


16-BiI Offset 


n. PCR 


IxxOIIOl 


[n, PCR] 


IxxlllOI 


16-Bit Address 


— 


— 


[n] 


10011111 




R = X. Y, U or S 
X = Don't Care 


BR: 
00 =X 
01 = Y 
10 = U 
11=S 
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Data Sheet #3 
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X X X X X 



X X X XX X 



OOOXXXXS^iCX'- .-^ 



X X X X X X 



X X XXX o o 



QpQQQXXXXXXXogp 



?< X X >: Q Q 



Q Q O Q Q D Q 



X X X X X X X 



XXXXXKXX--- 



xxxxxxxxxx 



X >; X >; X X 



X X X X X X X 



xxxxxxxx 



X X X X X X X 



XXXXXXXXQCJQXXKXXXXXXX 



X X X X X X 



X XX X X X X 
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Data Sheet #3 



Get more out of your Apple 

with the MICRO on the Apple series. 



VOLUME 2- 
just released! 

You liked Volume 1— You'll love 
Volume 2! 

More than 40 new programs on 
diskette to help you get more from your 
Apple: 

• Machine Language Aids 

• I/O Enhancements 

• Runtime Utilities 

• Graphics and Games 

• Hardware and Reference Infor- 
mation 

MICRO'S new book for Apple usera 
lets you: 

1 . Speed up machine language pro- 
graiTuning using 5 powerful machine 
language aids. 

2. Add additional editing and 
input/output features at no cost! 

3. Enhance the capabilities of 
Applesoft and Integer BASIC to in- 
clude sorting, print using, and MORE. 

4. Use your high- resolution graph- 
ics to plot graphs and display 
"compressed" pictures. 

5. Add an interesting hardware proj- 
ect to your Apple. 

6. Play the intriguing game "Galacti- 
Cube"— 

And much, much more! 

31 choice articles 

46 tested programs on diskette 

(13 sector DOS 3.2 format) 

Buy MICRO on tbe Apple 2 at your 
local computer store 

or 
Call 1-800-227-1617, eM. 564 TOLL 

FREE(inCA, 1-800-772-3545, exL 
5 64) and charge it to your Mastercard 
or VISA 

or 
Send check for $24.95 plus S2.00 
surface or S5.00 air shipping to: 

MICRO, Dept MI 

P.O. Box 6502 

Chelmsfond, MA 01824 

Volume 1 also available at $24,95. To- 
gether MICRO on tbe Apple 1 & 2 

provide more than 60 programs on 
diskette for less than $1.00 each. No 
need to type in hundreds of lines of code. 



ilMCRO 

on the Apple 

Volume^ I INCLUDES 
^ DISKETTE 




Please allow d-6 weeks for surface mail delivezy, 
Massachusetts residents add 5% sales tax. 




A STATISTICAL ANALYSIS 

AND FILE MAINTENANCE SYSTEM 

FOR THE APPLE II™ MICROCOMPUTER 

As a Subset Language of P-STAT^'' 78... 
A-STAT™ 79 compuies: 

FREQUENCIES 

BI-VAR1ATE TABLES - CHI SQUARES 

CORRELATION MATRICES 

MULTIPLE REGRESSION 

RESrDUALS 

APPLE PLOT INTERFACE 

APPLE FILE CABINET INTERFACE 

FILE SORT 

AQOREQATION 

REPORT WRITING 

COMPLETE TRANSFORMATION LANQUAQE 

READS V1SICALC FILES 

A-STAT^*' 79 

Uses Standard DOS Text File and EXEC'S 
48K Version — All programs in Applesoft"^ 

A-STAT^" 79 is available from: 

ROSEN QRANDON ASSOCIATES 

7807 Whittler Street 

Tampa, Florida 33617 

(813)985-4911 

A-STAT"^** 79 on disk with eO-page manual... S145.00 

Apple 11 ^''1 IB a Iradsmark ol Ihs Apple Computer Inc. 
P-STAT I"! 7B is a (rademarli o( P-STAT Inc.. Pilncaton, N.J. 
A-STAT tm 79 IB copyiighlBd Dy Gary M. Grandon, Ph D 




m^ 







• API 03 

Attache style cases for carrying and prolecling a complBle computer sel-up. 
Constructed ol the nigtiesl quality luggage material milli saddle stitching Will 
accommodate equipment In a fully aperalional conliguralion along with 
manuals, working papers and disks Never a need lo remove equipment 
from case Simply remove lid, connect power and operate 

• APtOI Apple II with Single Disk Drive SI 09 

• AP102 Apple II wttti Double Disk Drives 119 

• AP103 Apple II. 9 inch Monitor & Double Drives . . 129 

• AP104 Apple III. two additional Drives & Silentype 139 

• AP105 12 Inch monitor plus accessories 99 

• P401 Paper Tiger 440/445/460 99 

• P402 Centronics 730/737 89 

• P403 Epson MX70 or MX30 89 

• P404 Epson MX100 99 

• P405 IDS 560 or Prism Printer 109 

• CC80 Matching Attache Case (5") 85 

• CC90 Matching Attache Case (3") 75 

• CC91 Matching Accessory Case 95 

compuier cdse company ^^ 

5fi50 f^DlA^ MOUND CT COLUMBUS. OHIO 43213 [fii4) asa-gje-i ^""fi^™< 




Hi-Hes Graphic s+Text 



CDSniDS 



SCREEN 






Double 


Density HGR 
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THIS 


^ 


^|F 
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MIXER 





SCREEN MIXER is a set of three modules lor APPLE-II, 
Just plug-in these modules to your Apple-H, and you will 
have the Apple -II with more features you could not expect 
till now 

SCREEN MIXER provides: 

•The mixed screen of any two of screens available for the 
Apple-II. Please note that all of HGR, LGR and Text screen 
has two pages. The mixing ia done with hardware, not like 
Hi-Res Text Generster Programs, thus you need no software 
and the scroll speed is not reduced. Also, you can scroll 
the text without any effect to the graphic patterns, 

• The Double Density High Resolution Graphics. Yes, you 
can plot 580 dols in one line. You have only 2SD dots in one 
line on ordinary Apple-II, (Software is required) 

• One of the most advanced character display. Besides 
Normal and Inverse characters which are already built-in 
you will have the choice of Half-Intensity and Hilighted cha- 
racters. And more, you may Over-Write or Over-Type any 
character to other character if you want lo do sol 

(Software is included) 



c.L(\ Introductory price 

tostnas 



S50 



Highlight 



NORMAL 



HALF 

INTiNSITY 



Half Intensity 




Over Write 



^onta tvrDi fovFuri' ivnn inof 



Dealers inquiries invited. 

For more information call or write to A5TAR INTERNATIONAL, CO. 

5676 FRANCIS AVE., CHINO, CA 91710 Phone 714-627-9887 

Apple-II is a registered tradeniark of Apple Computer Inc, 



MICftO 

It's All 1'sand O's 



No Connection 

MICRO has maintained its subscription information for 
several years on a KIM-based computer system with a 
"homebrew" floppy disk controller. Last spring MICRO'S 
sister company, The Computerist, decided to make a prod- 
uct that would include the floppy disk controller. A few 
minor design improvements were made and the board was 
sent out for PC layout. When the prototype board had been 
made and assembled, I prepared to test it- I expected to 
take an hour or two to test and verify the new version. It 
took several long days! Nothing seemed to work right. 
Even though each and every signal to the disk seemed to be 
okay, the system would not work. I set up a working 
system and compared it step-by-step with the new system 
and could find no difference on any of the control or data 
signals. I tried changing the various IC chips in the circuit 
and found that different floppy disk controller chips gave 
different results (this design used the popular Western 
Digital 179I|. One chip would cause the drive to step in 
and step out on command but could not successfully per- 
form a seek; another chip would restore and seek on track 
00 but would not step at all; another would do nothing. 
Very strange and very fmstrating. How could the identical 
design not work? 

I had noticed, on one of my many examinations of the 
connections to the 1791, that there was a ground connec- 
tion to a pin marked "No Connection." I had dismissed 
this as a possible cause of the problem, reasoning that this 
unused pin had no internal connection and was there 
simply to be pin 40 of the IC package. Having run out of 
sensible things to try, I finally cut the ground connection. 
Surprise — that cured the problem! What I had not known, 
at the time, was that "No Connection" did not mean that 
there was no connection to this pin on the IC itself, but 
that no connection should be made to this pin- Why? 
Because there is a connection to this pin within the 1791 
chip. This pin is used in the manufacture and/or testing of 
the I79I and must be left unconnected. 

Doctor Sod 




The Original MICRO KIM-Based Subscription System 
(believe It or not!) 




The New MICRO FOCUS-Besed Subscription System 
(The Computerist FOCUS System) 



A 6502 Puzzle 

Here is a little puzzle about the 6502. Since it is only two instructions and 
three lines of code, it can't be that tough, can it? 



1000 
6DO0 
6DFF 



00 

6D 6D FF 

00 10 



START 
VECTOR 



BRK 

JMP 



(VECTOR) 
$1000 



You can assume that the intermpts have been properly set up so that a BRK will 
go to a monitor. The simple question is, when this program is started at 
START, what will happen? 

(Based on a note from Earl Morris of Midland, Michigan) 
For answers to 6502 puzzle, see page 118. 



PIease sENd youR 

UNUSUaI obsERVATiONS, 

puzzUs, pRoqRAMMiNq TRicks, 

sySTEM phoTOS, ETC. 

TO Dr. Bob, 

MICRO, 

P.O. Box &»02 

ChElMsfoRd, MA 01824 
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Write IBM on your Apple. 



Our UCSD p-System^ lets you 
write applications on your 
Apple II that will run 
without recompilation on the 
IBM Personal Computer. 

And that's not all. 
Your UCSD p-System 
applications will also run on 
Commodore, Philips, Radio 
Shack and Texas instruments — 
in fact, on just about any 
popular microcomputer you can 
name. Because SofTech 
Microsystems' UCSD p-Syslem 
is the only microprocessor- 
independent operating system 
for 8-bit and 16-bit computers. 



Our enhanced UCSD p-System 
gives you everything you need to 
develop genuinely portable, 
compact applications for aimost 
every microcomputer owner. It 
allows you to work in any 
combination of UCSD Pascal® 
BASIC and assembly language. 
And it provides support for 
dynamic memory management 
and multitasking, witti a full 
arsenal of enhancements such 
as a powerful Screen Editor, 
Native Code Generators, 
TURTLEGRAPHICS and 
XenoFilej^for easy access to 
CP/fvf® disks and files. 



Our UCSD p-System is available 
for distribution licensing as well 
as single copy purchase. Visa and 
MasterCard orders are welcome. 

Write to us for more details. 
SofTech Microsystems, Inc. 
9494 Black Mountain Road, 
San Diego, CA 92126. 
Or call (714)578-6105, 
TWX; 910-335-1594. 



UCSD D-Syslem and UCSD Pascal are 
fiaiJsmsrks ot the Reganlfi at the University ol 
California. KenoFile is a IraOemarli al SolTBCh 
M'Crosysleflis. Ipc. Apple is a regislerea 
IratJemarft al Apple Computer, InC- IBM Is b 
reglsleiea Irademark ol Inle/nalional Business 
Machines Corpofaliof- CPIM is s regisfereil 
trademark ol Digital Reeea/ch. Inc. 



SOFJeCH 

micRosvsTems 
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Advertiser^ Index 



Aardvark Technical Services, Ltd 2,0 

Abacus Software 107 

Adventure International 98-99 

Andromeda, Inc 33 

Appiefest '82 4 

Ark Computing 24 

Astar International Co 124 

Aurora Software Associates 22 

Beagle Brothers 92 

Beta Computer Devices 72 

Byte Microsystems Corp 7 

Cases, Inc 13 

Computer Case Co 124 

Computer Data Service 56 

Computer Mail Order 66 

Computer Mat 113 

Computer Science Engineering 97 

Computer Systems Design 120 

CompuTech 113 

The Computerist, Inc 30 

Comp-U-Gamer 91 

Connecticut Information Systems Co 44 

Creative Computing 114 

Datamost 29, 74 

Data Transforms, Inc 102 

Decision Systems 108 

D&N Micro Products, Inc 86 

Dr. Dobbs Journal 60 

Eastern House Software 17 

Elcomp Publishing 48 

ESD Labs Co., Ltd 84 

Execom Corp 108 

Genesis Information Systems Inc 65 

Gimix, Inc. Catalog 75-81 

GOSUB International, Inc 107 

Hogg Laboratory Inc 86 

Hudson Digital Electronics Inc 26 

Huntington Computing BC 

Innovative Design Software, Inc 104 

Interesting Software 38 

Ken Way Products 113 

Keystone Data Consultants 9 



Lazer Micro Systems, Inc 70 

MICRObits iClassifieds) 54, 55, 85, 89 

Micro Business World Inc 19 

MICRO INK, Inc 23, 123 

Micro Interface 10 

Micro Post 15 

Microsoft Consumer Products IPC, 69 

Micro Source 34 

Micro Ware Distributing 118 

Modular Systems 38 

Nibble Ill 

Nikrom Technical Products 108 

Olympic Sales Co 102 

Passage Research 120 

Peek 65 110 

Perry Peripherals 120 

Pretzelland Software 113 

Progressive Computing 42 

RC Electronics Inc 89 

Rosen Grandon Associates 124 

Sensible Software 2, 50 

SGC 73 

S&H Software 86 

6502 Program Exchange 38 

Skyles Electric Works 18 

Smoke Signal Broadcasting 1 

Soft CTRL 117 

Softape Inc IBC 

Softech 126 

Southwestern Data Systems 43 

Stellation Two 49 

Sublogic Communications Corp 14, 117 

Synergetic Solutions 92 

Talbot Microsystems 64 

Tolton Associates 107 

Versa Computing, Inc 25, 119 

Video Marketing, Inc 8 

Voicetek 82 

Wesper Microsystems 100 

Western New York Microcomputer, Inc 65 

The Winchendon Group 92 

Word's Worth 64 
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May PET Feature 

• PET Menu and Tape Timer — This article 
describes a menu program llnat allows rapid 
access to any program on either side of a 
cassette tape. In addition, a tape timer is 
presented that supplies the fast forward 
timer for the menu program. These two 
programs feature advanced cassette control 
and use the WAIT command extensively. 

• Growing Knowledge Trees — Knowledge 
often can be represented in tree diagrams. 
Microcomputers can store and analyze 
these diagrams. This PET program finds out 
what people know about a topic, analyzes 
answers, and shows users the organized 
results. A BASIC and an assembly language 
routine are presented for analyzing the 
diagrams. 

• PET IVIemory Protector — Allows PETs 
with static RAM to protect IK or more from 
resets, LOADS, and BASIC, by inserting a 
circuit between a RAM chip and its socket. 



Regular Columns 

From Here to Atari 

PBT Vet 

The Single Life 

Other May Features 

LISZT with Strings for the Apple 
AID Conversion Using a 555 Timer IC 

for the Atari 
Apple Graphics for OI<adata t^icroiine 80 
A General BASIC — Machine Language 

Interface for the Ait\A 
Memory Map Reiocater for the Apple 

1982 Editorial Schedule 

June — Applications 

July — Apple 

August — Programming Techniques 

September — 68000 

October — Education 

November — Atari/Games 

December — PET 



20% OFF 

Your money goes farther when you sub- 
scribe. During the course of a year, when you 
subscribe, you save 20% (in the U.S.)- 

Pay only $24.00 ($2.00 a copy) for 12 monthly 
issues of MICRO sent directly to your home or 
office in the U.S. 



More MICRO for Less Money 
When You Subscribe 

But on the newsstand — if you can locate the 
issue you want — you pay S30.00 a year ($2.50 
a copy). 

Special Offer — Subscribe for 2 years ($42.00} 
and get 30% off the single issue price. 

Subscribe to MICRO today. 



MICRO 

34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01S24 

Please send me MICRO for _ 1 year 2 years 

NOTE: Airmail subscriptions accepted for 1 year only. 



Subscription Rates Effective January 1, 1982 



Check enclosed $_ 
Charge my 

No 



, VISA account 

. Mastercard account 



Country 




Rate 


United Stales 




$24.00 1 yr. 
42.00 2 yr. 


Foreign surface mail 




27.00 


Europe (air) 




42.00 


Mexico, Central America 


Mid East 




N, & C- Africa 




48,00 


South Am., S. Afr., Far East, 




Australasia, New Zealand 


72.00 



Expiration date. 
Name 



* Airmail subscriptions accepted for only 1 year. 
For U.S. and Canadian 2-year rates, multiply by 2, 



Address 



City/Stale . 



.Zip 



Job Title: 



Type of Business/industry: . 
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PHOTAR ■ THE RINGS OF SATURN 



"ARRING 



KILOSTARS ■ BLACK STARS 



PULSARS 

IN 

The Ultimate Experience in Outer Space Adventure 
Produced by The Ultimate Experience in Outer Space Adventure 

UJJ^ ) i'^ff SM ^^^ Ultimate Experience in Outer Space Adventure 

in irrsci compony Distributed through Softape, Softsel. and other computer stores world-wide 

10432 BURBANK BOULEVARD bNORTH HOLLYWOOD, CALIFORNIA 91601 ■213/985-5763 



Screenplay by 
SAB 
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lONE OF THE WORLD'S LARGEST INVENTORIESi 



It 



Great Grandma 
Huntington said: 

Always buy your computer 
media at a diskcount." 

...And boy, do we ever let you 
do that! 



DISKS for APPLET 

Elephant $24.99 box 

Maxell $36.99 box 

Verbatim Datalife . . .$28.99 box 
Dysan $49.99 box 



Software for Apple 




I 

Q 
13 
B 

I 

n 

B 

Q 



Hodgepodge $17.99 

Utility City $26.49 

Bug Attack $26.69 

The Game Show $35.09 

Home Accountant $67.39 

Torax $22.39 

Volcanoes $44.49 



Midnight Magic S31.39 

Raster Blaster $25.39 

Castles of Darkness $31.39 

Tax Preparer $134.99 

General Manager $89.89 

Roach Hotel $31.39 



® 



Neutrons $26 

Photar $26, 

Sort 70 $44, 

Time Zone $87. 

The Dictionary $87. 

LISA $67. 

Suicide $26. 
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Understand 
Yourself 

Six great prograrps to test 
yourself. Packed with (nfor- 
m at ion. An outstanding 
buy. (Apple-)ondisk. 

$24.99 



Z-Card S199.77 

Kaga 12" Gr. Monitor ...$199.00 
PIE: Word Processor $99.77 

(Specify version) 

Superscribe II $99.77 

Paymar LCA $29.69 

VIslCalc $149.00 



Computer 
Almanac 

• Biorhylhnis 

• Loan AmontizatJon 

• Weather Predictor 

• Calorie Counter 

• Much more on disk 
for Apple' 

$24.99 



We Also Carry PET®, Atari®, and TRS-80 
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Call Toil-Free 800-344-5 106 (outside California) E 

■»■■— tff-rf ■"■^■■■■■■Ti^ji _. . ^ . . .... ... . ^P 



HUMTINCTON GOMPUTIHG We lake MBSterCBrd. American Expreu or VISA (Include card # and ?■ 

Post Office Box 1297 Apple' is a rsg.sieied irademarh oi AppiB Compuwi. Inc. expiration date), CalilomJa lesidenls add 6%lai. Include S2.00 for postage. M 



r^nmnran r*ajlfnrnia fi'i^tS Pet' 15 3 regJSleJedlradernarhnlCoiiimodora 

uorcoran, l.aliIorniaaj.;i^ TRS-go ' is ^ rapsiBreo tratJeman. of TaM, - 

■- - yi^ I MMH MHM ■ .Mj Atari' IS a re4JiBter9d irademarkol Atan, Inc 

Foreign Orders 209-992-4481 „„„ „„ ^^^^ 

- OulsideCaiH.800-344-5106 



We lake MBStflrCard. American Exprses or VISA (Include card # and | 
expiration date). California lesidems add 6%iai. Include S2.00 for postage. 
Foreign and hatdware extra. Foreign. remilU.S. cunency, use I isleO charge 



TRS-ao'i5flrap5iBrMtratJeman.t>fTa™iyCorp cards! o7 mak"e "direct wire "transfers ttirough Security Padf'ic Bank, Car- H 

coran, for a S6. 00 charge. All overseas ordersshipped by air. Send tor tree ^ 
catalog. Prices subject to change without notice. 



